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THE ACADEMY defire it to be underjiood that, as a

bod)\ they are not an/werable for any opinion, rcprefentation of

fa8s, or train of reofoning, which may appear in the following

papers. The authors of the feveral ejfays are alone refponfible for

their contetits.





ERRATA.
iSciENCU.

rage 4, Line 20, for emjtyric^ read empiric.

Pag": III Line 8, alVtr 279 iiifert feet.

I'sg'^ 47, >n Table, February, Rain, for 2.8240 read I.J76.

March, Rain, for 2.3S44 read 1.65J.

Total, Rain, for 30,700 read aS. 793.
Page 131, Line 7, -j

Page 15/1, Line II, C for A',^;y>j=, read Haffcnfratz.

Page 155, Line 7, 3

Page 131, Note, for chymigucs, read chymiques.

Page 134, Line 18, iax magnefia—it, read magnclia. It, &c.
Page 136, Line la, [or tiiin. To, read akin to, &c.
Page 204, Line 7. ) .

Page 208, Line », J
^°' *'>''"• '"'' ''^C'^^-

Page JI7, Line 12, for iU, read hidden.

Page 217, Line 17, for Elanchi, read EUnclii.

Page 323, Line 14, for arial, read aerial.

Polite Litirature.
Page 31, Line 23, loTfaliititt, read pathetic.

Page 64, Line 3, for cbarOcr, read charafter.

Antiquities.

Page 5, for WfesftiTsfov;, read n-psfuTEfoi;.

Page 21, Line I, for 237, read 302.

Psgp 30. Line 9, for omni^otcnt^ read omnipotence.

P"ge 35, Ljpe 21, iot graduation, read gradition.

Page 53, Line 13, for wi», read which.
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A COMPARATIVE VIEW of METEREOLOGICAL

OBSERVATIONS made in IRELAND fince the Tear

1788 ; With fome Hints towards forming Prognofics of the

Weather. By RICHARD KIR WAN, Efq; F. R. S. and

M.RI.A

mm

1793-

1 N the firft and rudefl flage of fociety the purfuits of man- R^^d Feb. 2,

kind were neceffarily confined to the means of fupplying their

primary wants. Where, by the progrefs of agricuhure, a fixed

mode of procuring this fupply had been introduced, civilization

gradually took place, and thence forward the general attention

has been directed to procuring the comforts of human life
;

from this attention the various arts fubfervient to their pro-

dudlion have arifen.

The arts themfelves being nothing elfe than an application

of the laws of nature to particular cafes, it was foon found

that a knowledge of thefe laws, independent of and abflradled

from any particular ufe, would render their application in va-

A 2 rious
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•

rioiis ether cafes miicli more certain and eafy than it could be

under the guidance of blind and fortuitous experiment. Hence

a connexion of fome kind or other, whether real or imaginary,

betwixt known facfts, began to be traced, and thence the fcienccs

originated. With refpetfl to Aletereology, the connexion of the

different feafons of the year with each other, and with the

general ftate of vegetables and animals, prefenting little or no

variation, was difcovered from the earlieft times ; but the

numerous modifications of each feafon, whether of heat or

cold, moifturc or drynefs, though known to have fome con-

nexion with the preceding weather, yet not being conne(5ted

with that fingly, but with the recent and adlual ftate of the

atmofphere in the moft diftant countries, the order in which

they prefent themfelves and fucceed each other has hitherto in

a great meafure eluded all refearch.

The deCre, however, of gaining the flighteft view even of

the fliorteft period of this fucceflion has been evermore fo

urgent, that fome mode or other of divining it has always

been adopted*. Thefe modes are either empyric, fcientific or

mixed. Of the empyi'ic methods fome are general, but vague,

and uncertain for the moft part ; others topical and more cer-

tain, but varying with the place of obfervation. The fcien-

tific method, as yet in its infancy, is grounded on a long feries

of obfervations accurately taken, of all the changes in the

atmofphere,

* See Pliny's Nat. Hift. Lib. i8. Cap. 35.
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atmofphere, from whence fome general laws may at length be

deduced.

This method has been attempted by moft of the learned

focieties in Europe, though hitherto, for want of a more gene-

ral and permanent eftablifliment, with inconfiderable fuccefs.

The Royal Irifli Academy has not been wanting in its duty

to the public and to fcience in this refpedl ; it has already

provided at its own coft, and difperfed through the kingdom,

fome of the moft ufeful and beft conftrudled inftruments
;

yet

its wifhes have not hitherto been completely anfwered, few

obfervations having been communicated. Of thefe, and of my
own made in Dublin, I fhall now give a fummary view..

1789.

Dublin lies in latitude s;^° 21. Long. 6° 5' weft of London.

The winter months which preceded the commencement of

this year were remarkably dry, no rain having fallen between

the 3d and i8ti of November. The barometer all the time

flood above 30 inches
;

yet the weather could not be called cold

until the 12th, when it grew clearer, and the thermometer at

night was generally under 36", the wind being moftly at E.

The xSth it grew milder but ftill dry, there being fcarce any

rain until December the 13th, the wind being E. S. E. On

the night of the 13th it blew a ftorm at E. S. E. with fnow

;

after

\
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after which the cold increafed. On the night of the 15th the

thermometer flood at 24°, and on that of the 17th at 22"
; but

on the 23d the wind came about to W. and the weather grew

milder until the 26th, when it again blew a fl.orm at night, I

believe from the E. the thermometer at night being 23^"- The

27th and 28th it froze by day and thawed at night, and

thus continued until January the 9th, when at night there

was a heavy fall of fuow with hail, thermometer 24°. Ihe

nth much fnow, barometer 29.66, thermometer 26°, and at

night 15°, and fo it was on the nights of the 12th and 13th.

This maximum of cold was indicated by Six's thermometer.

On the 13th there was a heavy fall of fnow, and the baro-

meter fell to 28.7, winds, thermometer 35*. On the 15th a

thaw, at night a ftorm at Wejl^ barometer next day 29.7. And

on the night of the 19th an aurora borealis, which was fuc^

ceeded on the night of the 21ft by a ftorm at S. or S. W.

Henceforward the feafon was mild, but fomewhat windy

in fome -wejlcrly point, until March the ^th; when it began to

blow from the Eqft accompanied with fnow, and continued fo

with fome inclination to the North or South until the 14th.

On the night of the T4th there were frequent fqualls at

S. E. after which the wind held a foutberly diredlion or South

Weji until the 2 2d, and then veered to the S. E. with rain.

On the night of the 27th a great and beaiitiful aurora with

the vertex in the zenith; fucceeded on the 29th by a high

wind at N. Thermometer at twelve o'clock 41°.

Hence-
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Henceforward the weather was moftly dry until April the

8tb, but afterwards wet and cold to May the 7th. On the

23d of April there was a florm at W.

May 7th, fine. Thermometer the whole day at 64°, but after

that the weather was various but moftly wet, and at the end

exceeding wet, until June the i oth ; the wind being moftly W.

or S. W. and in June W. and N.-W. On the 6 th of June

a ftorm at night.

From June the loth unto the i6th, fine and hot. Thermo-

meter in the fKade being 73°. Wind E. and S. E. On the

night of the i6th rain, wind S. W. ; and this wind predomi-

nated with uncommonly wet weather until July the 19th.

From July the ift to the 13th it rained every day in

fliowers refembling thunder Ihowers ; even fome diftant thunder

was heard. Yet the barometer held at 29.5 or 29.6- all along

until July the 13th, when it rofe to 29.89.

July 19th and 20th moftly dry, but the 22d it rained all

day ; on the 23d a heavy fliower as if there was thunder,

though none was heard. From this to Auguft the 3d it rained

every fecond day ; the barometer about 30, thermometer from

64° to 70°.

August the 3d my obfervations in Dublin were interrupted

by a journey to the counties of Cavan, Leitrim, Shgo, Mayo

and
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and Galway. On the 7th, about fixty-four miles N. W. of

Dublin, I met a violent ftorm with rain and fome hail. From

the 8th to the 12th there was fcarce any rain, but variable

weather thence to the 16th, and dry from that to the 21ft.

On the 1 6th an aurora borealis. After the 2 1 ft every fecond

day was wet until September the 23^', from which day 'until the

27th it rained only at night ; wind conflantly W. or S. W.
On the 26th an aurora borealis, and a ftorm accompanied with

thunder, which lafted alfo the next day.

OElobcr the 4//^, I refumed my obfervations in Dublin. The

weather was generally wet until the 2 2d, when the wind

changed to the Eaft for a few days, after which it again turned

rainy until November the i6th. On the 14th a remarkable

aurora borealis, after which fucceeded a calm, each day alter-

nately wet and dry until the 26th, when the wind ftood at

North, accompanied with a froft which lafted until the 30th.

On the 27th at night the thermometer was at 27°, wind high

at North Wejl.

In December the weather was moftly fine until the 17th,

when there was a violent ftorm at Wejl, fucceeded by a few

days froft. The 21ft another ftorm at Weft, as alfo on the 27th

and 30th, but the weather mild.

At B E L F A S T.

Belfast lies in latitude 54" 38'.

Ix
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In January the weather agreed nearly with that in Dublin

;

here alfo the fnow began on the night of the 9th. Barometer

29.755. On the 1 2th the thermometer was at 10'.5 at ten

o'clock in the morning, and probably much lower at night.

On the 15th at night there was a ftorm at W. or S. W.
The barometer, which was on that day at 29.15, was the

next morning at 29.8, fomewhat higher than in Dublin.

In February the weather was feverer than in Dublin.

In March the eafterly wind did not begin here until the

6th, and grew fqually on the 13th and 14th, as in Dublin.

In the beginning of April the weather was not fo dry as in

Dublin ; the remainder of the month moftly wet.

May more rainy than in Dublin. On the 7th it rained in

the morning, and the thermometer was at 54** at ten o'clock iu

the morning.

In June alfo the weather was colder; from the 10th to the

15th moftly fine, but the thermometer rofe no higher than 68°.

Observations on the remaining months hare not as yet

been received.

Vol. V. B ATHLONE.

. /
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A T H L O N E.

This town lies fifty miles due Weft of Dublin, and nearly

in the center of the kingdom.

The obfervations taken here begin in May 1789, and the

rainy days are for the moft part omitted.

On the yth of May the height of the thermometer here was

^6^, in Dublin 64°.

The 1 2th thunder was heard here ; none in Dublin or Bel-

faft, but much rain.

yune I ft, thvinder both here and at Belfaft; none noticed in

Dublin.

Tune 4th, a violent ftorm both here and at Belfaft; net

violent in Dublin.

The mean height of the barometer at Athlone during the

month of May was 29.645, and that of the thermometer ob-

ferved at eight o'clock in the morning and two in the atter-

noon 53°. 7. At Belfaft the mean height of the barometer was

29.951, and that of the thermometer obfervcd only at ten

o'clock in the morning ^^ °,

The
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The mean height of the barometer at Athlone In June was

29.765, and of the thermometer 57.19.

At Belfaft that of the barometer was 29.965, and of the

thermometer 59.12,

The mean of the morning obfervations at Athlone in the

month of May was as to the barometer 29.630, and as to the

thermometer 48°. 9, and at ten o'clock we may fuppofe it 50°.

By calculating from thefe data Athlone lies 279 higher than

Belfaft.

But in the month of June the mean of the barometrical

obfervations in the mornings gives 29.72 inches, and the mean

of the thermometrical obfervations at eight in the morning

52.6, which at ten o'clock we may fuppofe S3-^-

Calculating from hence we have the height of Athlone

over Belfaft =210 feet
;

perhaps the truth may be between

both, and then the height of Athlone over the fea fliould be

244 feet. Bat obfervations of this fort are generally taken too

carelefsly to imprefs much confidence.

'.
i'.

.'
.

'
'

At G A L W A Y.

This antient, once opulent and flourifliing town lies about

1 2' fouih of Dublin on the weftern coaft of the kingdom. Its

B a capacious
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capacious bay, which opens to the weft, occafions a confider-

able indraught, while the Atlantic vapours are condenfed into

rain on the neighbouring mountains.

The weather was nearly the fame here as in Dublin in the

beginning of January, but there was no fall of fnow until the 1 3th.

Barometer 28.75. i6th barometer 29.62. Wind N. W.

March the ^th, wind Eaft as in Dublin, but no fnow.

1 2th and 15th, ftorms at N. W. Squalls at S. W. on the 20th,

and on the 29th a ftorm at N. W. Thermometer at twelve

o'clock 40.7. After which no rain until ^pril the loth, wind

being either N. W. or S. E. and from the loth to the 17th fcarce

any rain ; but on the night of the 1 7th it rained heavily. On

the night of the 22d a ftorm at S.

May the ']th, gloomy. Thermometer 5o*'.4-; the remainder of

the month moftly wet, yet not fo wet as in Dublin.

June the 6th, a ftorm at W. S. W. From the loth to the

1 6th fair, but on the noon of the i6th heavy rain and thunder.

Thermometer 60°.4. 2 2d, thunder with rain and hail. Wind

W. Afterwards wet and windy until July the 1 jth. Barometer

moftly at 29.6 and 29.7. Wind fliifting from S. E. to N. W.

alternately. 19th and 20th, fair. 21ft, diftant thunder, but fair.

2 2d, fair. 24th, wet. The fucceeding days fair, but on the 31ft

it rained.

Auguft
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Auguji the ^d, flight rain, after which it was moftly fair until

the 24th, and then moftly wet to the end. And here the obfer-

vations ciofe for 1789.

At LONDON.

I FIND by the metereological obfervations made at the houfe

of the Royal Society that the barometer there alfo was 30

inches or above during the greateft part of November 1788,

with fcarce any rain. Nor had they any rain during the whole

month of December^ nor any ftorm until the 15th, and the wind

with^ them was N. E. The fnow did not reach them until the

1 7th. Their greateft cold at eight o'clock in the morning was

18°, which happened twice, namely on the i8th and 30th.

The ftorm of the 26th was alfo felt there, and lafted the

next day.

In 1789 the fnow began in London January the 6th, with a

ftorm at E. S. E. ; the greateft was January the 5th, fix days

earlier than with us. The thermometer ftood at eight o'clock

in the morning at 17°. 5, and at two o'clock at 24° ; whereas

with us it rofe on that day to 28". On the 13th the baro-

meter ftood at 29.1, and with us at 28.7. On the 15th it rofe

to 29.23, but with us to 29.7, which height it did not attain

in London until the following day. It grew ftormy at the fame

time as with us, and from the fame points. The N. and E.

winds and dry weather began in London fix or feven days

fooncr than with us, namely February the 28tb, and continued

to



[ '4 ]

to March the i^lb, when fome fnow fell as with us. Tlie latter

end of tlie month was colder than in Dublin.:

The beginning of y^pril was attended with more rain than

in Dublin, but from the 4th to the 1 6th it v/as drier ; the re-

mainder of the month was nearly equally wet in both places,

but rtipr.e ftormy in London.

In May the fair weather began the 5 th, and lafted until the

15th, and the whole month much drier than with us, and

warmer. On the 17th, 18th and 19th thej had ftorms at

S.W. ,.;:,
.

yune the ylh, a ftorm at N. W. On the i ith the eaflerly winds

began, which lafted with dry weather until the 19th, from

which to the end of the month there were heavy and frequent

rains. The 21ft and 22d were ftormy at S. and S. \V.

In July there were more fair days than with us ; the baro-

meter much higher ; but on the 13th, the day on .which it rofe

with us to 29.80, it fell in London to 20.54, under an E. S E.

wind, l)ut which was immediately fucceeded by a S. W. wind. „

,jiugujl was alfo drier than with us, and eajlcrly winds more

frequent.

September was more ftormy here than in the Wejl of Ireland,

and from the 5th to the nth drier; from the 20th to the.,^oth

fcarce
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fcarce any rain, after which the weather was ftormy to the 4th

of 0(flober.

This month was moftly wcc until the 21ft, and from that

day to the 3ifl dry.

In November- rains were frequent until the 19th. The 26th

the wind was E. and there feems to have been fome froft the

fucceeding nightSr

December was moftly dry Until the 26th, though the wind

was generally W, S< or S. W. It grew floriny on the 15th, and

fo continued to the i8th, and afterwards Continued fo with

fliort intervals to the end. Thefe ftorms were ffloftly frortl

the W. or S.W,

June and Oc^obfer were the moft rainy month;? in London),

each produced above three cubic inches, and the whole year

21.976. I have feen no account of the quantity fallen irt:Dub-

lin, but I form no doubt but it waff much greater,

-

The lafl month of'iySS and the firfl of 1789. were remark-

ably cold, as well on the Continent of Europe as m Great Britain

and Ireland; and it has been obferved that the cold was pi'opor-

tionably greater in the fouthern than in the northern parts of

Europe, which would induce one to think that the eafterly winds

which produced this cold proceeded from Tartary and the v

fouthern parts of Siberia between the 55th and 40th degrees of

latitude*
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latitude. This would appear at times S. E. and again N. E. as

it was nearer to either of the limits.

Of the Tear 1790, Dublin.

January the \Jl was a fine flight froft, after which mild open

weather fucceeded until the nth. On the nth at night a

ftorm at S. W.

TQth, froft; wind N. but on the 21ft changed to S. W. yet

the weather continued fine and fair until the 25th. Thermo-

meter at night 40°, and by day ^$°y when there was a violent

ftorm at S. W. after which the weather was moftly wet until

February the 3d. ,

February the 3^, the barometer now rofe to 30.66, the air

remarkably dry, though a fouth wind prevailed. Thermometer

moftly ^^°^ barometer 30.55. It did not rain until the loth,

and then but little. On the night of the nth a ftorm at S.

and another on the 1 6th and 1 7th, yet the air ftill fo warm that

at two o'clock in the afternoon the thermometer was conftantly

at 54° or 55°. On the i8th it grew colder; thermometer at

noon 40°. The 20th, wind N. E. cold. At noon only 44°, every

day fair and funfhine, and even warm; heat at two o'clock 55°,

and fo continued until the 25th. On the 25th at night a ftorm

at S. after which there were a few rainy days ; thermometer

at a medium 50° until March the 3d.

March
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March the ji^th, the eafterly wind began, and continued with

fine dry but cold weather until the 9th ; thermometer at night

33°, and at noon ji^'. 9th, high wind at Weft, and fome rain
;

but fcarce any except at night from that day until the 24th.

13th, wind North. 17th, E. S. E. Thermometer in this interval

32° at night, and at noon 52°; barometer 30.6 and 30.8.

23d, cloudy, but dry. 24th, rain j wind S. S. W, ; barometer

29.9. Hence until Jpril the 2,th no rain ; wind E. and S. E.

On the 2d I left Dublin. On the 8th a ftorm at N. E. No-

rain until the 21ft, on which day I returned to Dublin.

^pril the 22^/, heavy rain ; wind South, but not warm ; ther-

mometer at noon 46°. The rains continued with little inter-

miflion until May the gth
; but from that day to the 15th dry,

clear and funfhine ; wind E. or N. E. ; thermometer at noon
63° or 64". From hence to the 29th wind fhifted frequently;

weather cloudy, wet and cold. 19th and 20th fl;ormy, with
rain and hail; yet the barometer flood higher than could be

cxpeded, moflly between 29.8 and 30.3 ; thermometer at noon
at a medium 54°. From the 29th of May to June the gth moftly

dark but dry, with odd fhowers ; thermometer at a medium
58% barometer 30. On the 9th heavy rain with hail. Hence
to the 13th wind N. E. ; barometer 30.2 , thermometer at noon
66°, at night 50°. 14th, clear, hoc; thermometer 70° at noon,

at night 55°; barometer 30.3. It continued moderately fine,

with little rain, until the i8th, and then it blew a violent gale

at N. W. and the i^th at S W. with rain. 20th and 21ft, calm •

thermometer 75" at two o'clock in the afternoon.

Vol. V. C From
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From the 24th to ytily the i^thit rained everyday; thermo-

meter by day no higher than 58° ; wind moftly S. or \V. ; and

from that to the 19th not a day paffed without a fhower. July

19th a fiorm at S. From June 26th to July 20th the mean heat

was 6^", it being feldom below 60" but at night, and feldom

above 70'.

From July 24th to the aSth fine and dry; the 27th I left

DubHn.

Atguji the ijl, heavy rain in Galway. 3d, 4th and 3 th, dark

and cloudy, but no rain ; but from the 6th fcarce a day pafTed

without rain until the 24th. The 2 2d at night a ftorni at S. W.

;

but from the 2J-th to the 30th moflly dry, but cloudy ; after

which only flight fhowers until September the /\Jb, which was fine ;

wind N. E. Thence to the 13th flormy ; high winds and fome

rain to the i8th, on the night of which there was a violent

florm at S. W. ; thence forward variable to the 27th ; and from

that day to Odober nth mofily dry, and fo continued (the nth

and 1 2th excepted) until the 20th, when I refumed my obfer-

vations in Dublin. On the 20th a florm at W. or W. S. W.

;

wet until the 23d, then fair te November the 3^, when there was

fome rain.

November the 4th, fine; wind N. W. and thus cofitinued,

with fome frofl:, after the 13th (when the wind changed to the E.)

to the 18th; barometer in this interval from 30 to 30.6. From

the iSth to the 22d moflily wet, but afterwards dry until the

end of the month.

December
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December the i/, heavy rain and high wind at S. W. fucceeded

by variable weather, but moftly dry, until the loth, on the-

night of which there was a ftorm at W. or S. W. The i ith

and 1 2th, dry; wind N. W. 13th, wet; wind S. W. 14th, dry ;

at night a viofent ftorm at W. 15th, a flight fhower ;
thermo-

meter 48% barometer 28.9. The i6th, rain, and at night it

blew hard at N. W. ; fome rain and fnow. 17th, fine, as alfo

the following days until the 23d, but ftorms at S. W.
;
thermo-

meter moflly at 46', barometer 29.3. 23d, wind W.
;

heavy

rain at night. 24th and 25th, calm, no rain by day ;
thermo-

meter 46°. 27th, fine ; froze hard at night ; thermometer 28°
;

and the fame weather on the 28th. 29th, rain. 30th and 31ft,

fine ; floft at night ;
thermometer by day not below 42".

Of the Signs of wet and dry Weather.

If metereological obfervations were taken at proper diftances

all over the globe, and with tolerable accuracy, they probably

would in a few years difclofe that connexion which all the

phsenomena of the atmofphere have with each other, and the

particular fpecies of weather which would take place in any

given region might be forefeen either to a certainty or at leaft

to a high degree of probability, but until this happens the only

ufe of metereological tables, as far as regards the art of forming

prognoftics, is to exhibit a view of the fort of weather that

moft ufually precedes wet, dry, hot or cold feafons (thefe being

the modifications moft interefting as well to agriculture as to

medicine) and tracing their recurrency by the laws of proba-

C 2 bility.
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bility. With us, however, thefe four fpecies of weather may-

be reduced to two, as winters and fprings if dry are moft com-

monly cold, or warm if moift ; and on the contrary, dry fum-

mers and autumns are ufually hot, and moift fummers cold.

The ufual mean heat of fummer in thofe parts of the kingdom

that lie between latitude 52° 30' and ^2° 3°' ^^ 58 degrees, as I

believe, and of winter is 44°.

Ox perufing a multitude of obfervations taken in England

from 1677 to J 789 at different intervals, I find,

I ft, That when there has been no ftorm before or after the

vernal equinox, the enfuing fummer is generally dry, at leaft

five times in fix.

2d, That when a ftorm happens from any eafterly point

either on the 19th, 20th or 21ft of March, the fucceeding fum-

mer is generally dry, four times in five.

3d, That when a ftorm arifes on the 25th, 26th or 27th of

March, and not before, in any point, the fucceeding fummer is

generally dry, four times in five.

4th, If there be a ftorm at S. W. or W. S. W. on the 1 9th,

20th, 2ift or 22d, the fucceeding fummer is generally ivet, five

times in fix.

Again,
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Again, I obfcrve that it generally rains lefs in March

than in November in the proportion at a medium of feven to

twelve.

It generally rains lefs in ^pril than in OBobcr in the propor-

tion of one to two nearly at a medium ; I believe it to be other-

wife in Ireland.

It generally rains lefs in May than in September ; the chances

that it does fo are at leaft as four to three ; but when it rains

plentifully in May (as 1.8 inches or more) it generally rains

but little in September ; and when it rains one inch or lefs in

May, it rains plentifully in September; this applies not only

to England and Ireland, but alfo I believe to all the weftern

parts of Europe.

If we had tables of the quantities of rain that fall in each

month for eighty or one hundred years, we might calculate

the mean proportion of each, whether taken fingly or in groups,

and thence deduce the probable quantities of rain in the fuc-

ceeding months ; the table would every year grow more perfed,

and in time approach very near the truth. But I have met no

account of the quantities of rain that annually or monthly

fall in Ireland, nor any account of the weather except that

taken by the induftrious Dodlor Rutty with a view to medi-

cine ; his obfervations extend to forty- one years, but his

eftimations arc merely vague and popular. However, I fhall

exhibit
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exhibit a view of them, and to fliew how more accurate

obfervations might be managed, deduce fome confequences

from them.

IVet, dry and variable are denoted by the letters W. D.

and V *.

The fpring begins with him in April, the yJ/w/nfr with June,

and the autumn with September.

* The precife fignification of thefe words might eafily be had, by meafuring the

proportion of rain in each feafon ; but unfortunately this has not been done. Hovf-

cver I (hall endeavour to throw fome light on this matter in another paper.

Table
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Table of the State of Springs Summer and Autumn in Dublin from

1725 to 1765 inclufively.

- Tear.
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Hence we fee that in forty-one years there were,

6 wet Springs, 22 dry, and 13 variable.

20 wet Summers, 16 dry, and 5 variable.

II wtx. Autumns, 11 dry, and 19 variable.

A dry Spring has been followed by

'A dry Summer 1 1 times.

jA wet 8

.A variable 3

A wet Spring has been followed by

^A dry Summer o

^A wet 5

C.A variable i

rA dry Summer 5

A variable Spring has been followed by JA wet 7

(.A variable i

'A dry Autumn 5

A dry Summer has been followed by jA wet 5

.A variable 6

A wet Summer has been followed by

-A dry Autumn 5

|A wet 3

.A variable 12

fA dry Autumn i

A variable Summer has been followed by sA wet 3

(.A variable i

Hence



[ =5 ]

Hence in the beginning of any year,

7 3_

4 '

I. The probability of a ^ry Spring is

of a wet - - -iL
4 '

of a variable - - <%
4 I

4 '

11. The probability of a r/ry Summer is -

of a wet - - i.£
4 1

of a variable - - -/-
4 I

4 '

III. The probability of a dry Autumn is

of a wet

of a variable - - -i-^

4 '

4 '

IV. rA dry Summer is - -'-

^/i»r a dry Spring the probability of <A wet - - J-

La variable - -^^

V. rA dry Summer is - o

yffter a wet Spring the probability of <A wet - - ^

C A variable - f

VI. Ch. dry Summer is - -/-^

After a variable Spring xhe -^rohahWity oi \A vf&t - - -J-

(.A variable - -'_

Vol. V. D VII. After

* Thefe rules relate chiefly to the climate of Ireland.
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Yjj_ rA dry Autumn is t^«

jfter a dry Summer the probability of j A wet - - tV

A variable T'S

VliI, (A dry Autumn is -jV

y^/^r a wet Summer the probability of JA wet

CA variable

2 o

1^
2 o

Yyi CK dry Autumn is -

Jfter a variable Summer tlie probability of
j
A wet

lA variable

But the probability of the autumnal weather will be attained

much more perfedly by taking in the confideration of the pre-

ceding Spring alfo ; in order to which we may obferve that,

rDry Autumn 3 times.

A dry Spring and dry Summer were fol- \ ^^^ _ ^
^^^^'^^y^

(variable - 4

rDry Autumn 2

A dry Spring and wet Summer were fol- \
^^^ _ _ ^

lowed by a / tt • ui r' (.Variable - 6

rDry Autumn o

A wet Spring and dry Summer were fol- \
,^^^ _ - o

lowed by a / tt • 1 ,(.Variable - o

A wet
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fDry Autumn 2 times.

A wet Spring and wet Summer were fol-
J vy ^ _

lowed by a Kr i^i
(.Variable - 2

c Dry Autumn i

A wet Spring and variable Summer were J^
followed by a / . , ,

(.Variable - o

("Dry Autumn .0
A dry Spring and variable Summer were \

^
followed by a y .

C Variable - i

rDry Axitumn 2
A variable Spring and dry Summer were \

followed by a
I '

i , C Variable - 2

("Dry Autumn i

A variable Spring and wet Summer were J
followed by a

f
C Variable - c

, .,,_. , . ,, n rDry Autumn o
A variable Spring and variable Summer

j\ Wet - - I

. Variable - o
were followed by a /

D 2 X. Hence
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-u- TT r , r, , , r^i'y Autumn is - _?_
X. Hence after a dry Spring and dry \

Summer the probability of a / " '
' "'^

(Variable - - _4-

XI. After a dry Spring and wet Summer
J

^

the probability of a •<
Wet - - _?_

(.Variable - - *

XII. After a dry Spring and var'iableK

Summer the probability of a • "1
^^"^

C Variable -

XIII. After a -wet Spring and dry Summer \ ^ ^ ^"^^"^

the probability of a j^^'
(.Variable -

4 '

o
4T

XIV. Mtcr a. -wet spring and wet Sunifner)
^^^

~ *

the probability of a i
" " r

(.Variable - - A
!

XV. After a wet Spring and variable
\^'^ ^''^'''^''

Summer the probability of a ]
^^^

C Variable

XVI. After a variable Spring and a dry j^'^
'^'''^"'''

Summer the probability of a )
^^^

L Variable -

XVII. After
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TDry Autumn is

XVII. After a variable Spring atid a wet \

Summer the probability of a
J
L Variable

. fDry Autumn
XVIII. After a variable Spring and a \

variable Summer the probability of a y

C Variable

41

I

4T
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REFLEXIONS on METEREOLOGIC AL TABLES.

By RICHARD KIRWAN, Efq; F.R.S. and M.RLA

In my former paper on this fubjedl I endeavoured to fliew Read July

one important purpofe to which the obfervations of a number ^3) '793-

of years already made by Dodor Rutty might be applied, but

found myfelf not a little embarrafled by the undefined tife of

the terms wet. and dry, fo frequently applied to the periods

obferved. To remove this embarrafTmeiit I meafured the quan-

tity of rain, and obferved its duration during fome of the

periods that are decidedly deemed ivet, both here and in

England, and have thereby been enabled to fix in fome mea-

fure the fenfe of thefe terms ; for I have obferved that calling

the day that fpace of time during which men are ufually occu-

pied in the open air, viz. from fix o'clock in the morning to

fix in the evening, we account a day ivet if it rains above half

that period, that is fevcn hours, and if the quantity of rain

that
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that falls during that time is nearly one pound troy (or more)

on the fpace of one fquare foot ; which (juantity would rife in

a hollow cube of that dimenfion to the height of 0.157639.

It is by this laft method that the quantity of rain is ufually

indicated in metereological tables, without any regard however

to its duration.

If the quantity of rain that falls in feven hours be only

about half a pound, it is called only a mizzle. If it coniider-

ably exceeds one pound, and lafts eight, nine or ten hours, the

day is called exceeding wet ; on iiach days I have known it to

rain five or fix pounds. On the contrary, if it rains one potxnd

in two hours, particularly in the morning, and all the rfll of

the day is fine, we iliall fcarce call it wet, but at moft a

variable day.

Hence the wetnefs or drynefs of any other period is gene-

rally in a compound ratio of its quantity and duration. A
week is counted wet when it contains four wet days or more,

a month when it contains three wet weeks, and a feafon or period

of three months when it contains two wet months. With

refpcdl to a year, thefe denominations are applied fomewhat

differently ; here regard is chiefly had only to the operations of

agriculture, which chiefly take place in Spring, Summer and

Harveft feafons. If the two \a[\ feafons be f) wet as to impede

the hufbandman in any conflderable degree the y ar \ ill uni-

verfally be denominated wet, though the quantity of raia be

on the whole much fmaller than in otiier years.

The
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. The quantity of rain falling in one day, fufliclent to have

that day denominated wet, I have faid to be about one pound

troy. It i^ evident, however, that this cannot be fettled with

fuch mathematical precifion that even i of that quantity may

not be fuffigienjt. AncL hence, a thw///^ may be denominated wet

during,, f^venteen or eighteen days, of which only 12 lb. of

rain or 1.89 1668 inches have fallen, which is about f of a lb.

per day, particularly in the fummer and autumnal feafons j

variable if ten, and dry if only eight.

In denominating the Spring feafon wet or dry^ I now proceed

to fliew that Dodtor Rutty, in ufing the words -wet and dry, has

applied them conformably to the above determinations. In order

to which nothing more will be neceffary than to prove that he

has applied them to the fame modifications of the weather and

the fame meafures of each as Mr. Barker of Lyndon, whom I

may ftile a cotemporary reporter for a great part of the time,

.and a more aflijtj^ovs aftd meritorious England has not yet pro-

duced.
-'

Mr. Barker then in the Philofophical Tranfadlions for the

year 1770 has given an account of the monthly quantity of

rain that fell at. Lyndon in Rutland frona the year 1737 to the

year 1770 inclufively. He obferves that in common fpeaking

thofe are called wet years in which the Summer, the growing

feafon, was wet and cold, and thofe dry ones in which the

Summer was dry and burning. He then tells us that the years

1737, 40, 41, 50, 60, 62 and 6^ were complained of as dry.

Vol. V. £ and
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and the years 1738, 39, 51, 52, ^6, 6;^ and 66 were wet. Now
on infpecfling the table which I have extradled from Dod^or

Rutty 's obfervations, it will be found that the Summers of

each of thofe are marked dry, except the year 1750, which

was certainly different from that of Lyndon, and 1760, which

he denotes variable. As to the wet years they both perfedtly

agree. A ftandard conformable to their ideas may be deduced

from my own obfervations of that frequency and quantity of

rain which mufl: conftitute a wet or dry period ; its confor-

mity with Mr. Barker's determinations may be feen in the

following tables

:

T A B L E T H E F I R S T.

Of the Sluantity of Rain in dry Summers.

June - -
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On this table we may remark, firfl, that when the quantity

of rain during the Summer months does not amount to 5.044

inches, or 32 lb. troy, which is at the rate of 10,33 lb. per

month, or 1,628 inches, the Summer is counted dry. To this,

however, it may be objedled, firft, that the Summer of 1737

was accounted afry, though the quantity of .jain amounted to

above feven inches, but it mufl be obferved that above fix of

them fell in Auguft, and the two preceding months were moft

remarkably dry ; fecondly, it may be faid that the Summer of

1762 was deemed dry though there fell 5.498 inches ; but in

this _ cafe ajfo June ahd Jvily ii^ere remarkably dry ; befides

much of the rainmight have fallen, in a; few d^ys^ and not have

been fufficiently difperfed and divided through each month, the

frequency of rain not being noticed in the tables. All this being

duly confidered, it mufl be allowed that thefe refults are

ftriclly conformable to my determinations. I have omitted the

year 1740 becaufe that year could not poflibly be counted dry

at Lyndon from the fmall quantity of rain that fell in Sumi-

mer, it having rained more in each of the Summer months

that year than in 1739, whofe Summer was accounted wet;

but it evidently acquired that denomination from the exceeding

fcarcity of rain in all other months.

E 2 TABLE
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TABLE THE SECOND.

Of the ^tantity of Rain in zvrt Summers.

June -
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In Autumn, on the contrary, the ftate of the two firft months

is moft important. If 1 1 lb. or 1 2 lb. of rain be diftributed

through fixteen or eighteen days of each of thefe months it

will be accounted wet ; but if only 8 lb. or lo lb. it will be

deemed variable, and if flill lefs dry.

TABLE THE THIRD.

Of the Correfpondence of the Weights and Meafures of Rain.
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Spring contains fixty-one days.

It rains Inches

If wet 36 days or more 3.783 or more.

variable 30 - - 3-^50 or one month dry and one wet.

dry 24 or lefs - - 2.522 or lefs.

Summer contains ninety-two days.

wet 54 or more - - 5.67 or more, or two wet months.

variable 45 - - 4729

dry 36 or lefs - - 3.783 or two dry months.

Autumn contains fixty-one days.

wet 36 or more - - 3.783

variable 30 - - 3'^S'^

dry 24 or lefs - - 2.522 or lefs.
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STATE of the WEATHER /« DUBLIN from the ijl

of June i-j^)! to the \ft of January 1793. By RICHARD

KI R WAN, Efq; F. R. S. and M. R'L A

i;i:'7'f'

These obfervations were made at my houfe in Cavendifh-

row ; the barometer within doors fufpended in a room wher£

no fire is kept, about forty feet above high-water mark, and

infpeded daily about two o'clock.

The thermometer, one of Six's cOnftruaion, which marks the

maximum and minimum of temperature in the twenty-four

hours. It is fufpended without doors in a northern expofition,

about five feet and a half above ground.

The rain gage receives the rain on a furface of one fquare

foot ; it is elevated about thirty feet above the furface of the

earth, and at the diftance of at leaft one hundred feet from any
' building.
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bviilding. The rain is colledled and weighed two or three times

a month. I began to ufe it on the ifl of July 1791.

In my abfence thefe inflruments were daily obferved and

their indications noted by the Rev. Mr. Mc. Mahon, whofe

ikill and diligence in matters of this nature are well known.

June 1791-

BAROMETER.

Tuu grcatcj! height of the barometer in this month happened

on the 7th, and amounted to 30.4. Wind E. by S. Very warm

and fair.

"^'' It ^ood lowejl on the 30th, being 29.55. Wind S. Windy

with fliowers, but warm.

Its mean height during the month was 30.06.

THERMOMETER.

Greateft heat 74". 5 > wind E. by S. on the 7th.

The leajl 42°, wind W. N. W. cloudy and rainy on the i6th.

Mean of the month 5 8 ".76.

In
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Jn London^ greatfjl height of the barometer 30.22 on. the 7th.

Leajl 2939 on the 16th. Mean of the month 29.93.

Greatejl heat 80° on the 7th. Leaji 47' on the 13th and

14th. Mean of the month 6i°.3.

But it is to be noted that in the hovife of the Royal Society

nodurnal obfervations are not taken, fo that the greateft cold

does not appear.

July 1791.

BAROMETER.

-Createjt height 30.32 on the 15th, Fair. Wind E. N. E.

LeaJi 29.45 on the 4th. Rainy. High wind W.

Mean 29.929.

THERMOMETER.
1

V

Greatejl heat 710.5 on the 2d. Wind S. by W.

Leajl 49° on the 1 8th. Rainy. Wind S. W.

Mean 61 ".13.

RAIN.
It rained twenty-two days, more or lefs ; the quantity that

month amounted to 2.469 iilches ; hence it was a wet month.

Vol. V. F /«
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In London tKe greateft height of the barometer was 30.24 en

the 15th; the Icajl i^.zjif on the nth. Mean of the month

29.89.

Greatest heat 78°.5 on the i8th; leaft 52° on the 7th;

mean 62°. 6.

There were twelve rainy days, and the mean quantity was

2.194 inches; but the obferver remarks that the quantity of

rain noted was through fome defedl in the inflrument or its

pofition this year remarkably deficient.

August 1791.

BAROMETER.

Greateft height 30.68 on the 19th. Wind W. by S. Fair.

Leajl 2^.64. on the 31ft. Wind E. N. E. Heavy rain, and.

high wind.

Mean of the month 30.
1
72.

THERMOMETER.

Greateft heat 75',5 on the 6th. Wind W. by S. Fair.

LeaJ 48" on the 1 9th. Wind S. W. Fair.

Mean of the m.onth 6 2°, 8 2..

RAIN.
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RAIN.

It rained feventeen days, more or lefs ; the quantity was

2.876 inches ; hence it was a wet month.

In London the greatejl height of the barometer was 30.52 on

the 20th; the leajl 29.65 on the 28th. The mean 30.06.

The greateji heat yS°.s on the 6th ; leq/i 50° on the 30th.

Mean 64".9.

The rain uncertain.

September 1791.

BAROMETER.
Greateji height 3051 on the 14th and 15th.

Leq^ 29.6 on the 3d.

Mean 30.239.

THERMOMETER.
Greateji heat 72° 5 on the i6th.

Leqfl 46°.5 on the 19th.

Mean 59'. 35.

RAIN.
There were but eight rainy days in this month, and there

fell only 1.2611 inches, lb that it may be accounted variable.

F 2 In
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Jn London xhe. greatefl height of the barometer -w&s 30.33 on the

i6th ; the leaji 29.52 on the 4th. Mean of the month 30.09.

Greateji hat 77° on the nth; leaJI 43° on the 2Cth. Mean

59-5-

October 1791.

BAROMETER.

Greateji height 30 55 on the 28th.

Lea/} 28.64 on the 20th.

Mea7i 29.76.

THERMOMETER.
Greateji heat 66 ".5 on the 3d.

Leajl 38" on the 23d.

Mean 51°.
1

RAIN.
There were fifteen rainy days ; the quantity amounted to

2.522 inches, hence this month may be deemed wet.

In London, greateji barometrical height 30.46 on the 28th and

29th; kajl 28.89 ^"^ ^^^ 2ifl;. Mean 29.69.

Greateji heat 61'^.s on the 5th ; leaJl 34° on the 24th. Mean

480.9.

Rain 2,+ inches.

November.
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November.

BAROMETER.

Greateji height 30.34 on the 26th.

Leqfi 28.96 on the i8th.

Mean 29.74.

THERMOMETER.
Greateji height 57°. 5 on the 30th.

Leajl 31'' on the 17th and i8th.

Mean 43°.
'

RAIN.
It rained twenty-two days In more or lefs quantity ; the

amount was 2.1088 inches, confequently the month may be

called wet.

In London ^q greateji barometrical height was 30.28 on the 27th;

the leaJl 28.76 on the 19th; the mean 29.68.

Greateji heat ^'^"5 on the 24th ; leaji 25S on the 7th. Mea?t'

43.6.

Rain, uncertain, 2.5+.

December..

s
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December.

BAROMETER.
"Greatc/l height 30.36 on the 20th.

Leajl 29 13 on the 13th.

Mean 29.723.

THERMOMETER.
Greatejl heat ifi,".^ on the 27th.

Leaji 25'. on the i6th.

Mean 3 6". 34.

RAIN.
It rained thirteen days and fnowed five during this month

;

"both amounted to i.8gi inches.

In London the greatejl height of the barometer was 30.38 on

the 17th ; the lea/i 28.9 on the 4th ; the 7nean 29 64.

The greateft heat 48° on the 23d; the Uaji 21" on the 12th;

the mean 3 6°. 7.

Rain 1.12+.

TiTVS far I have given a coinparative view of the ftate of the

atmofphere in DubUn and London, from which many impor-

tant confequences may be deduced relatively to the progrefs

and
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and regrefs of the accumulations of the atmofphere, as well as

heat and cold, but which I muft leave to thofe who profelTedly

purfue fuch inquiries,

A Synoptical 7'uw of the State of the Weather in 1792 in

Dublin.

January - -

February

March - -

April -

May -

June - - -

July - -

Auguft -

September -

Oaober - -

November -

December -

Mean of th.

Year -

BAROMETER.

Highefl.



[ 48 ]

OBSERVATIONS.

I SHALL firft compare the wetnefs of the feafons with the

rules of probabiHty above given.

I ft, In the Spring months there fell 4,374 inches of rain,

that is above two per month on an average, therefore this feafon

was wet. Moft rain fell in the firft month.

adly, The Spring being -wet, the probability of a wet Sum-

mer was i by the fifth rule ; accordingly, except in June, it

rained above two inches in each month, and upon an average

above three. However it rained but forty-eight days inltead of

fifty-four.

jdly, The Summer being wet, the probability of wet, dry

and variable Autumns were as 3, 5, and 12, by the eighth rule ;

however it turned out ivet, which was the leaft probable event.

It rained forty-eight days, and there fell above ^.^ inches.

Again, after a ivel Spring and wet Summer the probabilities of

wf/, dry and variable Autumns were i, 2 and 2 refpe(5tively by

the eleventh rule ; by which it appears that the wetnefs of this

Autumn was perfecftly extraordinary, and not to be expcded.

Lastly, there were ftorms on the igth and 20th of March

from the South, therefore the probability of a wet Summer was

5 to I according to the fourth obfervation.

The
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The moft important changes that take place in the atmofphere

feem to me to be thofe that happen five or fix days before, or

during, or five or fix days after the vernal equinox, that is

from the i6th to the 28th of March. In Dublin the natural

height of the barometer is 30 inches, but in the above-men-

tioned period its mean height was 29,838, that is 0.162 parts

of an inch too low ; and the mean height of the whole month

was 29 707, that is 0.293 parts of an inch too low, or below

the ftandard height. Yet the wind was chiefly S. or S. W.

which fcems to denote an accumulation in that quarter ; for

otherwife why fhould it blow from a warmer to a colder

region ?

January.

The coldeft days in January were the nth, 12th, 13th and

14th ; wind N. and N. E. except the 14th, when it was S. S. E.

;

yet the barometer was rather low, being between 29.28 and.

29.42 ; on the 15th it was 28.76. This deferves attention.

February.

The coldeft days in February were the 17th, i8th and

1 9th ; wind E. and N. ; barometer in the mean time froiu

30.65 to 30.06.

At Montmorenci, Pere La Cotte obferved a much greater

cold between the i6th and 24th ; on the 8 th a ftorm at W.
Vol. V. G With
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With us it was fqually on the night of the yth at W. y

barometer 29.53.

March..

Pbre La Cotte remarked that the mean height of the ^ in

this month was below its flandard, which at Montmorency is

27 inches 10 lines and i, or 29.705 Englilh.

July, August and September.

These months were uncommonly wet in France, as with

us.

I HAVE often remarked that the more it rains in May

the Icfs it rains in September. If it rains two inches in May

there falls lefs than one in September. • This I obferved in

England. But it is about four to three in any year that the

fall of rain in September will be greater than in May.

Dr. Hales has fhewn that on plains, and in the climate of

London, twenty-two inches of rain are fully fufficient for all the

purpofes of vegetation, and forty-two in a hilly or mountainous-

country. I Hales, 56.
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EXAMINATION of the SUPPOSED IGNEOUS ORIGIN

of STONY SUBSTANCES. By RICHARD KIRWAN,

Efq; F. R. S. and M. R I. A.

JL HE origin of ftony fubftances, feemlngly an objedt of mere Read Feb.

curiofity, is neverthelefs connecfled with deliderata of the greateft 3> 1793-

utility to mankind; to fay nothing of the arts of fabricating

glafs, artificial gems, mortal', cement, bricks, pouzzolane and

earthen-ware, which have evidently fome reference thereto,

nature prefents us with various ftones, as flates, mica, &c. with

whofe artificial compofition, though highly important, we are

at prefent unacquainted, and mufl remain fo until the mode

of their produdtion is fatisfadorily afcertained ; then, and then

only, experiments tending to form them by art may be planned

and attempted. Hence the propriety of examining the foun-

dation of the different opinions of mineralogifts and geologifts on

this head ; if we can exclude any of them, we are fo much the

G 2 nearer
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nearer to the proper end ot our enquiries. Fortunately in this

cafe, relatively to the general mode, there neither are nor can be

more than two opinions ; if one can be proved falfe" the other

mull of neceflity be true. All are agreed that ftony fubflances

were originally foft, and even liquid ; but fome think this

fluidity was occafioned by their having been diflblved, or at

leafl difFufed in water, and afterwards cryflallized, precipitated,

or otherwifc feparated from it. This is, at this day, the

docflrine moft generally adopted by mineralogifts ; volcanic

ftones, by far the leafl numerous of the ftony tribe, forming

but a trifling exception to this general facl.

Lately, however, a very different theory has been offered to

the public in the firft volume of the Tranfadlions of Edinburgh,

and ably fupported by Doftor Hutton, a gentleman advan-

tageoufly known to the philofophic world through an impor-

tant meterological difcovery, the General Law of the Formation

of Rain. His opinion feemingly refembles, but in fa(fl differs

effentially, from thofg entertained by Leibnitz, Telliamed, Moro

and'Buffon. They held ftones to have been originally folid,

and afterwards liquified by heat j but Dodlor Hutton endea-

vours to prove that previous to the prefent ftate of our globe

they were utterly deprived of folidity, and have fince acquired

it by fufion, and fubfequent congelation on cooling. This

fyftem, the moft ingenious certainly that has as yet been

devifed, is however but little known or at leaft noticed on

the continent ; the few that have mentioned it do not feem to

have well comprehended it ; in tiiofe points of view in which

1 have
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I have confidered it, I mufl fay it appears to me improbable ;

upon difcuffion, however, it is poffible my objedions may be

removed; thofe that have occurred to me I fliall now briefly

ftate to the Acaderuy in the cleareft and fliorteft manner I

am able. '

After fome profound reflections on the wlfdom difplayed

in the conflltution of the globe we inhabit, our author tells us,

" It is neceffary to diftingulfti three different bodies which

« compofe the whole of it ; a folid body of earth, an aqueous

" body of fea, and an elaftic fluid of air. There is a central

" body in the globe which is commonly fuppofed to be folid.

« and inert, but which he will afterwards prove not to be fo.

" There is alfo an irregular body of land raifed above the level

" of the ocean, which is doubtlefs the fmallefl: portion of the

" globe. There is alfo an atmofphere of air, necefl"ary for the

« fuflienance of fire, animal life, vegetation," &c. Pages 211

and 212.

After mentioning the general powers that adluate the whole

machine, he confines his views to that part which we inhabit.

" That we may confider the natural confequences of thofe opera-

" tions, which, being within our view, we are_ better qualified

« to examine. In purfuit of this objea: we employ our flcill

" in refearch, and not in forming vain conjeHures, and, if data

" are to be found, on which fcience may reafon, we fliould

" not long remain ignorant of the natural hiflory of the globe,

" a fubjedl on which opinion only and not evidence has

" hitherto
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" hitherto decided ; for in this fubjed there is naturally lefs

" defe(5t of evidence, although philofophers, led by prejudice or

" naifguided by falfe theory, have negle(5led to employ that

" light." This paragraph feems to me fomewhat obfcvire ; the

cxiftence of thofc data on w^hich fcience is to reafon being only

hypothetically laid down in the firft part, but in the conclufion

the exiflence of fuch data feems pofitively affirmed, fincc philo-

fophers are reproached with negledling to employ the light

refulting from them ; this is however but of little confequence.

" But to proceed, in purfuing further our general preparatory

" ideas, a folid body of laiid could not anfwer the purpofe of

" an habitable world, for a foil is necefTary to the growth of

" plants, and this confifls of materials colledled from the

" deflrudtion of folid land. Therefore the furface of the land

" inhabited by man is made by nature to decay, in diffolving

" from that hard and compadl ftate in which it is found below

" the foil, and this foil is neceffarily wafhed away by the con-

" tinual circulation of the water running from the fummits of

" the mountains towards the general receptacle of that fluid."

Page 214. Here we muft arrefl the courfe of our ingenious

philofopher. He aiTerts that the terreftrial part of the globe

was originally a folid compadl mafs, fromi the difTolution of

which the lefs compadl and loofer earths, as chalk, clay, mag-

nefia and moulds have arifen. This preliminary propofition

cannot be allowed ; for the earthy and flony part may be of

eqxial antiquity, or the terreftrial part may have been originally

formed in a highly comminuted ftate, and have afterwards

partially coalefced into ftony mafles, and the remainder may

have
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have continued in its original ftate, or nearly fo, its particles

having acquired only that degree of confiftence which we

obferve in clays and earths. That the foil, however, receives

an increafe from fome fpecies of ftones that moulder by expo-

fure to the air cannot be denied, but there is no proof that

all foil has arifen from decompofition. He next tells \is that

this foil is neceflarily wafhed away by the continual circulation

of water running from mountains to the fea. Here are two fup-

pofitions, neither of which is grounded on fads. Soil is not

conftantly carried av/ay by the water, even from mountains, as

Mr. De Luc has clearly fhewn in his nineteenth and twentieth

letters to the Queen*; and if it were, it would be depofited

on the plains, for there are plains as well as mountains on the

dry parts of our globe. All water does not flow into the fea
;

much of it is carried off by evaporation. Moft of the earth

fwept off by rivers is depofited at their mouths ; of that which

is carried into the fea, much, if not all, i$ rejeded on the

ihore. Neither has the fea that deftrudive adion on the fliores

univerfally that Buffon and others have fuppofed. This is

evident by infpeding the bafaltic pillars on the coaft of Antrim
;

the angles of fuch of thefe as are and have been expofed to the

waves, perhaps for fome thoufand years, are juft as fliarp as

thofe of fuch pillars as are placed far beyond their reach.

Hgncu

* Thefe letters and feveral other papers of this excellent philofopher in Rozier's
Journal contain much ufeful information on geological fubjeas. But unhappily it

muft be purchafed by a great expence of time.
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Hen; E the conckifions of our author relative to the imper-

fedl conflitution of the globe fall to the ground ; and the pains

he takes to learn " by what means a decayed world may be

" renovated," are fuperfluous. " But further (continues our

" author) the folid parts of the globe are in general compofed

" of fand, gravel, argillaceous and calcareous ftrata, or of

' various compofitions of thefe with other fubftances." This

certainly cannot be affiimed as a fadl, but rather the contrary
;

it holds true only of the furface, the bafi? of the greater part

of Scotland is evidently a granitic rock, to fay nothing of the

Continents both of the Old and New World, according to the

teftimony of all mineralogifts

In the fucceeding paragraphs, pages 119 and 120, there is

fome ambiguity, which it is proper to explain. In all regions

of the globe immenfe maffes are found, which though at pre-

fent in the moft folid ftate, appear to have been formed by the

coUeiSlion of the calcareous exuvia of marine animals. " That

" all maffes of marble or limeftone are compofed of the calca-

" reous matter of marine bodies may be concluded from the

" following fadls :—Firft, few beds or marble or limeftone occur

" in which may not be found fome of thofe objeds which

" indicate the marine origin of the mafs. We fliall thus find

" the greater part of the calcareous maffes upon the globe to

" have originated from marine calcareous bodies. That thefe beds

" had their origin at the bottom of the fea, and that they have

" the calcareous fubftancc which they contain, from the fame

" fource as marble or limeftones." If by marine origin the

author
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author means that mofl: or all calcareous mountains were fortiied

in the fea, this will not be difputed ; but if his meaning be,

that all calcareous matter confifts of marine exuvise, this cannot

be allowed, as huge, mafles of marble exift which difcover not

the' leaft trace of marine exuvia, and calcareous fubftance is

found in many granites and the component parts of granite,

which was never fufpedled to be of teftaceous origin. The exift-

ence of fuch maffes is not difputed by our author. " There are

" (fays he) in all regions of the earth, huge mafles of calcareous

" matter, in a cryftalline or fparry fiate, in which, perhaps, no

" veflige can be found of any organized body, nor any indication

" that fuch calcareous matter had belonged to any animals, but

" as in other mafles this fparry flrucfture or cryftalline fl:ate is

" evidently aflumed by the marine calcareous fubftances in oper-

" ations which are neccfl"ary to the confolidation of the ftrata, it

" does not appear that the fparry mafles in which no figured body

" is formed have been originally different from other maflTes

" which leave ample evidence of their marine origin." That is to

fay, fince fparry mafles arc found among calcareous fl:rata of

teftaceous origin, other fparry maflTes may alfo have the fame

origin. This reafoning does not appear to me at all conclufive,

any more.than if an inhabitant of the interior parts of a continent,

itnacquainted with any calcareous flones but thofe of a fparry

fl:ru<5lure, fliould conclude that all this matter originally proceeded

from the bones ofland animals, becaufe they alfo are of a calcareous

nature. It is much more probable that fea animals themfelves de-

rive their calcareous matter from a pre-exifting fubftance of the fame

nature contained in their food, as we have no proof of the adlual

Vol. V. H produ(5libillty
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produdlibility of any fimple earth. Our author's conclafion, how-

ever, is, " That all the ftrata of the earth, not onlythofe confift-

'• ing of calcareous raafles, but others fuperincumbent on thefe,

" have had their origin at the bottom of the fea, by the colletTlion

" offand, gravel, fliells, coralline and cruftaceous bodies, and of

*' earths and clays varioufly mixed, fcparated and accumulated,"

page 2 21. Various geological obfervations contradicfl this con-

clufion. There are many llratified mountains of argillaceous

flate, gnelfs, ferpentine, jafper, and even marbie, in which either

faiid, gravel, ihells, coralline, or cruflaceous bodies are never or

fcarce ever found *.

The general amount of our author's rcafoning however is,

" That nine-tenths perhaps, or ninety nine hundredths of this

" earth, fo far as we fee, have been formed by natural opera-

" tions of the globe, in coUedling loofe materials and depofiting

" them at the bottom of the fea; confolidating thofe colledlions

" in various degrees, and either elevating thofe confolidated

" mafles above the level on which they are formed, or lowering

" the level of the fea." How ill fupported by fads this con-

clufion is we have already fhewn ; and our author himfelf

will prefently difcover, for he adds, " There is a part of the

" folid earth, which we may at prefent negled, not as being

" perfuaded that this part may not alfo be found to come under

" the general rule of formation with the reft, but as confidering

" it as of no confequence in forming a general theory which

" iiiall

• I Gerh. Gefch. p. 72. 85. 2 Gerh. 413.
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" fliall comprehend almoil the whole." This excluded part

confifts of mountains and mafles of granite. And yet mofl:

geologlfts look on this evcluded fubftance as forming by far the

greater part of the globe, all other parts being commonly found

to reft upon it *.

Having thxis fotind the greater part, if not the whole of the

folid land, to have been originally compofed at the bottom of the

fea our author proceeds to examine, how fuch continents as we

now have could be eroded above its level ; he ftiews that no

motion of the fea could produce that effedl ; or if it could, yet

fiich a continent could not produce mafles of folid marble and

Othet- minerals in a ftate very different from that in which they

were originally coUedled. " Confequently, befides an operation

•^ by which the earth at the bottom of the fea fliould be con-

" verted into elevated land, a confoliduting power is required,

" by which the loofe materials fhould be formed into mafles of

" the moft perfed folidity ; and, if this were underftood,

•*^ we might poflibly become acquainted with the power that

" elevated our continents above the level of the waters." Of

this confolidating power he treats in the fecond part of his

eflay.

Beginning his fecond part, he reafons thus, p. 225.

" There are juft two ways b)^ which porous and fprtngy bodies

" may be cdnfolidated into mafles of a natural fhape and

H 2 " regular
;

,
- ... .1 A' 3i, ;^

* Hoffm. in Berg. Kalend. 197. Voight. 7. Gerhard, Bergman, Pallas, &c.
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'' regular ftrudlure ; the one congealatlon from a fluid ftate by

" means of cold ; the other accretio?i, and this includes a fepa-

" ratory operation ; to produce folidity either way, fluidity mufl:

" be induced, either by heat or by a folvcnt." This reafoning

tacitly fuppofes a fadl which we have already feen to be either

falfe or precarious. The particles which now form the folld parts

of the globe need not be fuppofed to have originally been either

fpungy or porous, the interior parts at the depth of a few miles

might have been originally, as at prefent, a folid mafs. The

more fuperficial maflTes might have been partly difl\ifed and

partly diflx)lved in the prlmogenial fluid. The particles, for

infliance, of which argillaceous flates were formed, might have

been originally barely difiufed, as they feem to have been

formed by mere fubfidence. " The ft;rata formed at the bottom

" of the fea are to be confidered as having been confolidated

" either ^ by aqueous folution and cryftallizacion, or by the

" effedl of heat and fufion ; if by the firft of thefe two ways

" the folid ftrata have attained their prefent ftatc, there will be

" a certain uniformity obfervable in the efteds ; and general,

•' laws by which this operation muft have been condu<5led."

Here fubfidence and precipitation, as part of the general means

of the formation of ftones in the moifl way, fliould not have

been omitted.

'.'d ,'i'\i\>] I-.-nor.Jl
'.,

As to the uniformity ^rtp- be - expeded in the effeds of

cryftallizatlon, the learned aiithor is certainly too well acquainted,

with the fubjed not to know that this uniformity is not to

be expcded but when all the clrcumftances are perfectly fimilar.

T r .^ , . He
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He mufl; know that fuperfaturation, a flight contamination

with certain heterogeneous fubftances, a variation in the

temperature, a variable degree of agitation, a difference in the

quantity of the menflruum, or in the time of its difparitlon,

befides many other unknown circumflances, daily produce

different efFecfts in the cryl^allization of falts, the bodies in

which this operation has been moft; attended to.

" But water (continues he) being the general medium in which

" bodies colledted at the bottom of the fea are always con-

" tained, if thofe mafTes of colledled matter are to be confolidated

" by folution, it mufl be by the difTolution of thofe bodies

" in that water as a menflruum, and by the concretion or

" cryflallization of that difTolved matter, that the fpaces firft

" occupied by water in thofe maffes are afterwards to be filled

" with a hard and folid fubflance ; but without fome other power

" by which the water contained in thofe cavities and endlefs

" labyrinths of the flrata fhould be feparated in proportion

" as it has performed its tafk, it is inconceivable how thofe

" mafTes, however changed from the flate of their firfl fub-

" fidence, fhould be abfolutely confolidated, without a particle

' of fluid water in their compofition." Abflradling from his

own gratuitous hypothefis, it is very eafy to fatisfy our author

on this head ; the concreting and confolidating power in mofl

cafes arifes from the mutual attradlion of the component particles

of flones to each other ; if thefe particles leave any interflices,

thcfe are filled with water which no way obf.rucls their folidity

v>'hcn the points of contadl arc numerous ; hence the decrepitation

of
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of many fpecies of ftones when heated. Many forts of ftones

are fbft v.hile in their ftrata, as fandRones, limeflones, &c.

but lofe their water and acquire hardnefs bv e-poflire to the

air. But perhaps the mofl efFedlual ineans of convincing our

author that a confolldating power i?iay take place in water,

is to remind him tliat in many cafes it does cfliiallyXal^t place.

Thus mortar inade by pouzzolona or terras is 'Jvell known

to harden under water ; nay Mr. Smeaton has obfervcd it to

throw out under water a ftalacftite, which alfo hardens in that

Atuatlon. Fdify J^ofic, § i8i. The calcareous depofits formed

in certain waters, and which attain a ftony hardnefs', are a

further proof that immerfion in water does not always obftrudl

the formation of folid maffes. " But (adds our author) we

" find firata confolidated by various fubftances which water

'* cannot diflblve ; thus we have water confolidated by calcareous

" fpar, a thing perfe(5tly diidnguifliable from the flaladlitlcal

•' concretion of calcareous earth, in confequence of aqueous

" folution ; we have ftrata made folid by the formation of

" fluor, a fubftance not foluble, as far as we know, by water

;

" we have ftrata confolidated by filiceous earth in a fl;ate wholly

" different from that in which it was obferved, on certain

" occafions, to have been depofited by water; we have ft:rata

" confolidated by fulphureous and bituminous fubftances which

" refufe a watery folution ; laftly, we have fome confolidated

" by almoft all the various metallic fubftances. If it is by

" means of water that all thefe interftices. have been filled

" with thofe materials, water muft be, like fire, an imiverfal

" folvent,
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"• folvent, and we muft change our opinion of its chymical

" charadler."

Here the difEculties to the fuppofition of an aqueous folution

are placed in the firongeft light
;

yet it mud be owned that

they partly arife from the author's own gratuitous fuppofition,

that ftrata exifted at the bottom of the fea pievioas to their

confolidation ; a circumPance which will not e aiiowi-d by

the patrons of the aqueous origin of fiony fubrcaaces, as we

have already feen.

Secondly, That water, in certain circumOances, and with

the addition of certain fub^ances, may be admitted as

a univerfal folvent, fliould not be denied, merely on account

of our ignorance of thofe circumflances and auxiliary fub-

ftances. Before the dlfcovery of the fparry acid, it was not

known that water, by the aid of that acid, could diffolve

filiceous bodies, a power which, by this help, it is now known

to pofllfs
J

there may be various other menftrua in nature of

which we are as yet ignorant ; it is well known that certain

proportions of the fimple earths adl upon each other as menftrua

in the dry way, why not alfo in the moifl; way, if equally

divided? and what hinders us from fuppofing that they were

originally created in that ftate of divifion that would render

them capable of a<5ling on each other ? why fhould we fuppofe

tliis habitable earth to arife from the ruins of another anterior

to it, contrary to reafon and the tenor of the mofaic hiftory ?

"What do we gain by that fuppofition? Muft not the origin.

of
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of that anterior world, if compofed of materials fimilar to

thofc of this, be equally accounted for ? and muft we fuppofe

that anterior world deflitute of calcareous earth becaufe it

was not formed at the bottom of the fea ? If it were deflitute

of that earth, it could not contain plants or animals fimilar

to oiirs, as ours elTentially require that earth : or muft we allow

that anterior folid land to have been itfelf alfo formed of the

ruins of another ftill prior to it, and thus admit a procefs

in it/Jiiiltiim ; an abyfs from which human reafon recoils ?

Into this gvilph our author however boldly plunges ; towards

tlie end of his Effay he tells us, this earth is derived partly from

one immediately anterior, and partly from another anterior

to that again. In a word, to make ufe of his own expreflion,

". We find no veftige of a beginning." Then this fyftem

of fucceflive worlds muft have been eternal ; now fucceflion

without a beginning is generally allowed to involve a con-

tradidion, therefore the fyftem that forces us to adopt that

conclufion muft necefiTarily be falfe. Our author was led to

it by his, and our common ignorance, of the means by which

ftones of the filiceous clafs v/ere confolidated or difl"olved in

liquid menftruums, but the rules of cxadl reafoning require

that, before we deny the general polTibility of producing an

efFedl by any given caufe, we fliould be acquainted with all

the pofllble methods of applying that caufe ; if any of them

be unknown, our conclufion muft be dcfedive ; more eipeclally

if we have ftrong reafons to fufpecl that fome modes or

circumftances in the application, that caufe do exift with

whole
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ivhofe detail we are unacquainted. Now this happens to be

the cafe with refpedt to the folution of earths or ftones of the

fihceous kind.. Mr. Bergman had already obferved that filiceous

earth, fufficiently divided, was foluble in all acids *. Mr.

Klaproth, the worthy fuccefTor of the immortal Scheele,

found it foluble in mere water in the fame ftate of diviiion f

.

The great geologift, Mr. Dolomieu, feems to have difcovered,

by the help of the chymical abilities of Mr. Pelletier, the

very circumftances on which its folubility depends. Mr.

Morveau has alfo difcovered another, and a very different method

of effeding this folution X- Mr. Laffone foimd the furface

of grit, which had been broken a year before, invefled with

filiceous crufl nearly as hard as agate, which therefore m.ufl

have been newly formed. Hence ftrata might be confolidated

without fufion §. It were cafy, but needlefs, to accumulate

more teftimonies of this fadt, as other proofs of fuch produdtion

will occur in the fequel. Dolomieu obferved the growth of

fhorls on the Pyrenees
[J.

Our author next proceeds to ftate, " That if it is by means

" of heat and fufion that the loofe and porous ftrudlure of the

" ftrata fliall be fuppofed to have been confolidated, then

" every difficulty which had occurred on the power and agency

Vol. V. I « of

*
5 Bergm. 128, in Note.

f 3 Berl. Beobacht. 160.

$ Swed. Abhandl. 1790.

§ Mem. Paris, 1774. 13 in 8vo.

II
Surlea Ifles Pouces. 249.
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" of water is at once removed ; the loofe and difcontinuous body

" of a flratum may be clofed by means of foftnefs and com-

" prejpon^ the porous ftrudure of the materials may be con-

" folidated in a fimilar manner by the fufion of their fub-

" fiance, and foreign matter may be introduced into the open

" flrudlure of flrata, in form oi Jieam or exhalation \ confequently

" heat is an agent competent for the confolidation of flrata,

'* which water alone is not. The examination of nature gives

" countenance to this fuppofition ; confequently, however difficult

" it may appear to have this application of htat, we cannot

" from natural appearances fuppofe any other cat'fe." Pages 22g,

230, and 237. He adds " For the explanation of thofe natural

" appearances which are fo general, no further conditions are

" required, than the fuppofition of a fufficient intenfity of fire or

" lieat, and a fufficient degree of compreflion upon thofe bodies,

*' which are to be fubje<5ls to that violent heat, without

" calcination or change. So far as this fuppofition is not gratuitous,

" the appearances of nature will be thus explained."

Here we have the whole theory of our author; in oppofition

to which I make bold to fay, ifl, That the fuppofition of a

degree of heat under any given comprefTion, ftifficient for the

fufion of flony fubflances in general, without calcination or

change, is not only gratuitous, but contrary to all that we at pre-

fent know of the agency of heat. Secondly, That all the appear-

ances of nature dcpofe in favour of an aqueous folution or

difFufion, and a cryflallizarion, concretion or fubfidence therefrom,

and againfl an igneous fulution or fufion.

And
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And firft, it is gratuitous, not only becaufe it is unnecfTary,

as we have already fliewn, but alfo becaufe it is inconfiftent

with our author's own theory. According to him thefe ftrata

which were contfolidated by heat were compofed of materials

gradually worn from a preceding continent, cafually and

fucceilively depofited in the fea ; where then will he find, and

how will he fuppofe, to have been formed thofe enormous

mafles of fulphur, coal, or bitumen neceffary to produce that

immenfe heat neceffary for the fuuon of thofe vaft mountains

of flone now exifting ? All the coal, fulphur, and bitumen,

now known, does not form the ---'--_ part of the materials

depofited within one quarter of a mile under the furface of

the earth; if therefore they were, as his hypothefis demands,

carried off and mixed with the other materials, and not formed

in vaft and feparate colledlions, they could never occafion, by

their combuftion, a heat capable of producing the fmalleft

effe(fl, much lefs thofe gigantic effedls which he requires.

Again, it is contrary to all we know of the aEliott of heat ; by this

we are informed that heat may be produced among hard bodies

by attrition, and in inflainmable bodies by combuftion. To

produce heat by attrition it is neceflkry that the bodies rubbed

together be fo hard as that their particles fliould not eafily

be abraded, and alfo that they be pcrfecflly dry ; if, therefore,

the ftrata formed in the bed of the ocean were loofe, porous,

and fpongy, previous to the produdlion of heat, and alfo inti-

mately penetrated with water, as our author repeatedly afferts,

it is evident, from all we at prefent know, that no degree of

attrition which they might endure could produce the fmalleft

I 2 degree
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degree of heat. Even if it could produce fome heat, nay an

intenfe heat, yet a heat productive of fluidity could never be

the confequcnce of attrition, for the inftant the bodies fubjecled

to it would acquire the firfl; degree of emollefcence, the calorific

power of atti'ition mufl neceffarily ceafe,

Blt granting to our author (what we have fliewn to be

inconfiftent with his theory) fuch immenfe mafTes of coal,,

fulphur, and bitumen as mufl; be fuppofed colleded together,

to procure by their inflammation a heat of energy fufficient to

melt all the ftony fubfl:ances now exifting, I proceed to fliew,

that, confifl;ently with the laws of nature hitherto known to us,

either no inflammation at all could be produced, or at lead

none capable of producing the efi'ecfls required by him. To

produce inflammation the prefence of vital air is neceflary

;

to produce an immenfe inflammation of energy fufficient to

melt fl:ony fubftances, not only an immenfe collcdion of fuch

air, but of air of the greatefl: purity, is required. To produce

an inflammation, capable, if poflible, of melting ftony fub-

ftances withoiit effecfting either calcination or any other change

in them, an immenfe compreflion muft alfo be fuppofed. Now,

granting to our author a colledlion of coal, bitumen, &c.

fuflicient to produce a flame capable of fuch mighty

effedls, where fliall we find air to fupport that flame ? neither

coal nor bitumen produce vital air. But fuppofe this coal or

bitumen mixed with fubftances capable of giving out that air,

ftill that air would be fo impure, from the mixture of the

fixed and mephitic airs arifing from the coal or bitumen, as to

be
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be incapable of forming a heat even equal to that of our common
furnaces, as Mr. Dolonaieu has clearly Ihewn to be the cafe

with refpcdl to volcanic heat ; and again, allowing our author

air of fufficient purity to efFedl his purpo/es, what fliall prevent

the water, fuperincumbent on his loofe, fpongy ftrata, and

preffing upon rhem with immeafurable weight, from pene-

trating through thefe flrata, and extinguilhing this flame, or

at leaft from prefhng down the incombuftible ftrata upon the

inflamed coal, and, by intercepting all communication with

the air, from immediately fupprefling the flame? What £hall

prevent the air itfelf, rarefied by heat, from efcaping through

the loofe, and as yet, unconfolidated ftrata ? But to favour

the author ftill further, let us fuppofe the fire to originate in

caverns formed within the coaly matter itfelf, and let us fuppofe

fuch vaults (contrary to all probability) capable of fupporting

the weight not only of a fuperincumbent ocean, but of all the

ftrata fubjed to that ocean, which by heat are to be converted

into fione, the air, thus confined in thefe caverns, either would

admit of no combuflion at all, if incapable of expanding, or

would foon be fo diroiniflied by the abforbtion of its vital parts,,

as to admit the efcape of fixed air from the fubftances adted upon
(which would then be calcined) or fo contaminated by mephitic

and fixed airs as to be incapable of producing the violent and
extreme efl?eds required by this hypothefis ; then where fhall we
place the ftrata to be aded on ? if over the coaly vaults, they

will not be in contad with the flame ; if under or on one fide,

only their furface can be aded on. Thu«, on whatever fide

we;
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\YC contemplate this hypothcfis, it prcfents nothing but incom-

patibiUties with our adtual knowledge of the operation of fire.

Secondly, Our author's demand, that we admit a degree of

heat adlmg with the greatefl; poflible iutenfity, and yet producing

no change in the fubltances acted upon, is not only gratuitous,

as he himfelf ftems to allow, but incompatible with all phy-

fical inquiry, and a mere petito principii. No caufe can be traced

but by its efFedts, that is, by the changes it has produced ; if

thefc are fuppofed null, all inquiry mufl ceafe. To avoid

this objedlion, and countenance this fuppofition, our author

further demands a degree of compreflion under which the adlion

of heat could produce no change ; but this being another new

and independent fuppofition, fliould itfelf be proved to be pro-

bable, or at leaft poflible, which our author neither has done,

nor, as far as I can fee, can do ; and even, with the help of

this double fuppofition, it cannot be proved that pure calcareous

earths can at all be melted with or without emitting their fixed air,

as this fufion has never yet been eflfedled either by concentrated

folar heat, or by the help of pui-e air, or by any other contrivance

of art; and if it could, how could the fliells, with which it

is in fundry inftances filled, efcape fufion, and remain unblended

with the common mafs in which they were imbedded ?

Our author will probably reply, that many difiiculties alfo

accom.pany the fuppofition of an aqueous folution, and this

I freely confefs. In tlie a<n;ual con; itution of things, both

phyfical and moral, many inexplicable difficulties occur, but

muft
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mufl; we not diftinguifli thofe which efcape our reafon, from thofe

that formally contradiH it ? The former may in time be connected

with ovlX adtual knowledge, the latter never. In our prefent

view of nature all appearances point out a watery folution,

or diffufion and concretion in that fluid, though the means

of efFedling this folution are but imperfedly known ; but they

contradid the idea of an igneous folution, as we fliall at

prefent prove.

To reduce the perfpedlive of the mineral kingdom within the

bounds of an academical differtation, we muft neceflarily confine

it to the general clafles under which minerals are commonly

arranged, and a few fpecies of each. And firfl, as to the cal-

careous clafs Stones of this clafs, when perfedlly pure, or nearly

fo, as fpars and granular marbles, are abfolutely infufible in

any degree of heat yet known, as Lavoifier, Geyer, and Ehrman

have fucceflively fliewn *. On the other hand, the perfe<fl

cryflallization of the former, and the internal conilitution of

the latter, confelTedly prove that they were once in a flate of

perfedl folution, and fince they could not be fo in the igneous,

they muft have been fo to the aqueous fluid ; if we fuppofe

their particles to have been originally in that ftate of divifion

which adlual folution requires, which ftate may as well be

fuppofed to have been their primordial ftate as any other,

there will be no difliculty in fuppofiug them diflblved or

fufpended

• Mem. Paris 1783. Schewed. Abhand. 1784. p. 127. Vers. Einer Schmelfkunft.

Von Ehrman.
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fufpended in an aqueous fluid. As to the compad limeftones and

marbles, in which the teftaceous cxuvite of marine animals

abound, it is evident that if thefe ftones were ever melted, thofe

would, with them, run into one common mafs, as we have

already faid. Other ftones of this clafs are more impure,

and mixed with argill and filex in fuch proportion as to be

vitrihable in fuch heats as art can eafily produce, yet we never

find them in that flate ; a circumftance which clearly excludes

all fufpicion of their ever having been expofed to them.

In the muriatic clafs, we fee fteatites and pott-ftone, which

in their a<5lual flate have a foft foapy feel, but harden when

heated, vitrify in a ftronger heat, and acquire a texture and

hardnefs quite different from thofe they before pofleiTed.

Steatites often contain 1 6 per cent, of air and water ; thefe cha-

radters depofe in favour of an aqueous origin : but ferpentines,

of which whole mountains often confift, demand this origin

more loudly ; for they are infufible in all but the moft extreme

degrees of heat, in which they vitrify and acquire the polifli,

texture, and luftre of glafs.

In the argillaceous clafs, we meet with argillaceous flates,

hornblends, and trapps or bafalts ; all of which are in a mode-

rate heat converted into flags, whofe appearances totally difi'er

from that which thefe fiones prefent in their natural flate ; and

hence they evidently difclaim an igneous origin. Mica has

been clearly proved to originate in water by Mr. Nauovarke,

I Chy. An. 1786.

In
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In the Jt/iceous clafs we have quartz or cryftal in various

regular forms, which, if fufed at all, muft have been in the

thinneft fufion, to be enabled to afTume thofe - fliapes. Now
the ftrongefl heat that art can produce is fcarcely capable of

producing the flighteft emollefcence in pure quartz ; how then

can we afTume that nature, in the mofl unfavourable circum-

ftances, could produce a perfeift fufion of that fubflance ?

Volcanos afford the moft intenfe natural heat with which we are

acquainted
;
yet the mofl flurdy volcanifts allow it to be infufible

in thefe. In faft it is frequently found in circumflances in

which it is impofTible, confiftently with the known laws of

nature, to attribute its origin to igneous liquefadlion ; for

inftance, it is frequently found cryftallized in company with

calcareous fpar, fluors, lead ores, &c. on ftones of a mixed

nature, as Petrofilex, Hornblends, &c. Now it is well known

that though pure quartz or fpars will not melt alone, yet in

company with flones of another kind they will readily melt

and unite into one common mafs ; when, therefore, they are

found in diflindl maffes, clofe by each other, it is evident that

they were not formed by fufion, but in fome other manner

;

and there is no other than aqueous folution. Of this they bear

the marks, for they decrepetate for the mofl part when heated,

and become opake from the lofs of their watery particles
;

though the quantity of thefe involved in their texture be

exceeding minute. Have not fliells and chalk, and even water,

been found inclofed in filex * ? The imprefTion of fliorls has

Vol. V. K often

• 41 Roz. 34. Mem. Dijon 1783 per Camui.
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often been found on the quartz that inveloped it*. This

laft muft therefore have been in a foft ftate, while the ihorl

was in a hard ftate ; now this could not happen if the quartz

were foftened by heat, for fliorl, being infinely more fufible,

muft have been in a foft ftate alfo, and concrete long after the

quartz : nay, if we credit Mr. Gerhard and others, cryflal

has been deteded in a foft flate. We have already quoted Mr.

Laffone as an eye witnefs of the aqueous formation of filiceous

ftones. I Ihall only add, that petrofiliceous and other fufible ftones

of this clafs have quite a different afpecfl when they pafs through

a ftate of fufion from that which they prefent in their natural

ftate. I alfo pafs over the mofTes and other vegetable and

animal fubftances inclofed in agates, &c. as our author pre-

tends to account for their prefervation in the midft of the

moft raging heat by virtue of a compreflion, originating, one

knows not how, which prevents their combuftion or charring.

Let us now examine the principal proofs which oiar author

adduces in fupport of his fyftem ; that from the infolubility

of calcareous ftones we have already obviated.

ift, " There are fpecimens of foffd wood which bear the

•' moft evident marks of having been injeded with a flinty

" fubftance in fufion. This appears from the wood being pene-

" trated partially, fome parts not having been penetrated at all.

" In

* 2 Rome 267 in Note, i Chy. Ann. 1786. p. 174.
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*' In the limits of thofc two parts we have the moft convincing

" proofs that it had been flint in a fimple fluid fl:ate, which had

" penetrated the wood, and not in a fl:ate of fokition." Why ?

•' becaufe the flinty fubfl;ance has proceeded to a certain length,

" and no further ; and there is no partial impregnation

" nor gradation of the flintifying operation, as muft have

" been the cafe if filiceous matter had been depofited from

" a folution *." I own I am at a lofs to perceive the force of

this argument, and can fee nothing in it but mere aflTertion.

2dly, " Sulphur is found naturally combined with almofl;

" all metallic fubfl:ances, which are then faid to be mineralized.

" Now no perfon, fkilled in chymifl:ry, will pretend to faj

" that may be done by aqiieous folution. The combination

** of iron and fulphur, for infliance, may eafily be performed

" by fufion ; but, by aqueous folution, this combination is again

" refolved, and forms a vitriol." That metals may combine'

•with fulphur in the moift way is a fa<5l which perhaps was

but little known when our author wrote ; it is however at prefent

fufiiciently eftabliflied. Water inay be fl;rongly impregnated

with hepatic air ; the fulphur is precipitated by almofh all metals

from this water, and in the fubterraneous meanders where they

meet, being proteded from accefs to atmofpheric air, there is

little danger of the converfion of the fulphurated metals into

vitriols. That fulphurated ores may be formed, without the

help of heat, is Incontrovcrtibly proved by their having been

K 2 found

* Page 233. 234-
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found overlaying the tools of workmen in old galleries of

mines. See the 3d Letter of Baron Trebra, in his Treatife

©n the Internal Strudure of Mountains.

3dly, " Several metals have been found native." May not

they have been fo originally ?

4thly, " Manganefe has been found in a reguline ftate by

*' Mr. De La Peyrouze, and in fmall grains, as when produced

" by fire." True ; but it was mixed with a large quantity of

iron, which is often found in that form without any fufpicion

of fufion. A fire capable of melting quartz might furely produce

it in larger mafles.

jthly, " Spar, quartz, pyrites, and other minerals, are

" found varioufly intermixed, cryftallized upon or near each

•' other, and adhering to coal, or mixed with bitumen, &c.

" circumflanccs that cannot be explained in the hypothefis of

•' folution in the moift way." Not exadtly, nor with certainty

;

which is not wonderful : bvit they are ftill lefs explicable in

the hypothefis of dry folution, as mufl be apparent from what

has been already faid. How coal, an infufible fubftance, could

be fpread into flrata by mere heat, is to me incomprehenfible.

6thly, " Dr. Black found mineral alkali cryftallized, yet

" deftitute of water of cryftallization, which could not happen

" unlefs it were cryftallized by fufion." What then will our

author fay of the vaft mafles of this fait which are fpund with

their
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their full portion of water of cryflallization ? Tlie author

refers us to the 71ft volume of the Philofophical Tranfadlions

for an account of Dr. Black's paper. However, in thofe of

the Royal Society of London (the only known by that title

without addition) no fuch paper is to be found. If the alkali

were fufed, the bodies in its neighbourhood were fufed alfo

;

without fome knowledge of their ftate nothing more can be

faid ; the cafe is not fairly before us. I make no doubt, however,

but Dr. Black has examined all circumflances with that ikill

and accuracy which he is known to poflefs.

I DECLINE mentioning a few other difFufc objedllons to the

aqueous theory, which appear to me to fhew nothing more than

the difficulty of accurately explaining various circumftaaces of

the mineral kingdom. The only point to be confidered is

which of the two fyftems, the aqueous or the Igneous, Is, upon

the whole, leaf): exceptionable, and on this head enough has

been already faid. I cannot however omit noticing, for the

fake of the difcufllon It leads me to, that the application of our

author's fyflem to the formation of granite Is peculiarly unhappy.

This rock is formed of ftones of different degrees of fufibllity,

which, in a heat capable of melting quartz, fhould naturally

run Into each other ; It moft frequently contains mica, which,

when melted, affumes an appearance very different from the

plated flrudlure It naturally prefents ; and, to crown all, can be

formed In the moift way, but cannot In the dry : Here I have

the misfortune of differing with another zealous patron of the

Igneous Theory, equally fkilled in mineralogy and chymiftry,

the
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the learned Dr. Beddoes. In the Philofophical Tranfadlions

for 1 79 1, Page ^^, &c. he tells us, that "a mixture of different

" earths, with more or lefs metallic matter, in retui-ning from

" a flate of fufion to a folid confiftence, may affume, fometimes,

" the homogeneous bafaltic, and fometimes the heterogeneous

" granitic internal ftruflure. No fa(5l is more familiar than

" that it depends altogether on the management of the fire,

' and the time of cooling, whether a mafs Ihall have the uniform

" vitreous fradlure, or an earthy broken grain arifing from

" a confufed cryftallization. The art of making Reaumur's

" porcelain confifls entirely in allowing the black glafs time to

" cryftallize by a flow refrigeration, and the very fame mafs, ac-

" cording as the heat is condudled, may without any alteration of

" its chymical conftitution be fucceflively exhibited any number

*' of times, as glafs, or as flony matter vvith a broken grain.

" In the flagg of iron furnaces the fame pieces generally ex-

*' hibits both thefe appearances." How far the fame mafs in

fufion is capable of alTuming fometimes, the bafaltic and

fometimes the granitic, we fhall prefently fee. With refpedl to

Reaumur's porcelain, it is certain that the changes of texture',

mentioned by the learned author, may be produced in it, not

by a flower or more rapid cryftallization (for in fadl there is

no cryftallization at all) but by the continuance of a higher

or lower degree of heat. This is evident from the experiments

of Dr. Lewis and Mr. Delaval. Now the efFedl of the higheft

heat of our furnaces, in this cafe, is to rob the glafs of Its fliline

part, as Dr. Lewis well obferved ; and hence it is not wonderful

that the texmre fliould be altered, and the mafs at laft become

loofe
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loofe and porous. It cannot, therefore, be faid that It retains

the fame chymical conftitution as before ; the cafe is quite

different with refpedl to glaffes formed of earthy fubflances

without any fait, as I know from my own experience, when

once they are perfectly vitrified, a fecond fufion makes no

alteration whatfoever in them, though ever fo flowly cooled.

Thus, feltfpars, garnets, fh&rls and bafalts, being converted into-

glafs by the heat of a furnace, remain glafs even when ex-

pofed to the higheft heat producible by art, namely, that arifing

from the a(5lion of pure air ; nor will any retardation of their

cooling produce the fmalleft change. As to the flagg of iron

furnaces, it is a compound in which the metallic particles,

being by far the mofl abundant, feparate themfelves, during

fufion, from the earthy. Thefe laft then vitrify, vitrification

being the effedl of the heat to which they are then expofed,

and not in confequence of their rapid refrigeration ; the metallic

particles, on the contrary, aflume the grain that is peculiar to

them, being incapable of vitrification ; hence all analogy with

bafalt fails.

The Do(flor, however fenfible of the difficulty of fuppofing

that a fubftance once uniformly fufed, as he imagines granite

to have been, fliould prefent us 2, 3, 4, 5 and 6 fepai'ate

fubftances, as granites frequently do, further adds, " That

" this difficulty does not prefs the igneous more than the oppofite

" hypothefis, fince the conflituent parts of granite are cryflals,.

" the. whole mafs mufl have once exifted in that flate of entire

*' difunlon of Its particles which Is nccefTary to cryftalllzation.

Now
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" Now whether fuch a folution has been effeded by the repulfivc

" force of fire, or the intervention of water, it is juft as eafy

" to conceive heterogeneous earthy cryftals, fhooting from

" different points of an uniform Hquid, according to the former

" fuppofition as the latter." It is true, by abftradl confider-

ations, we may conceive any thing ; but to form juft conceptions

of the operations of nature we muft take experience, or, where

this fails us, analogy, for our guides. Kere both lead xis to

conceptions difagreeing totally from the Doftor's. Experience

tells us that granites, once perfedly fufed, coalefce in cooling

into a grccntJJj -white or other coloured glafs *, fo different from

bafalt, that the experimenter, from this experiment alone, was

tempted to conclude that bafalt muft have been produced in the

moift way. Analogy fuggefts that as falts of different degrees

of folubility, in a liquid menftruum, being brought to cryftallize,

cryftallize feparately, but if fufed in fire never can ; fo ftones

of different degrees of folubility in a liquid menftruum, being

brought to cryftallize, fliould cryftallize in feparate concretions.

Even a priori cryftallization into feparate heterogeneous maffes is

much more eafily conceived in an aqueous than in the igneous

fluid. This laft occupies no perceptible fpace, and all the particles

it holds in folution are on that account crouded together, and

in full contadl with each other ; in proportion as the igneous

fluid decreafes they lofe that facility of motion that is neceffiry

for the union of the homogeneous parts and regularity of

arrange-

• Per Hacquet i Crell. Beytr. 35, & Morveau in j Buff. Mineralogy p. 139,

in 8yo.
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arrangement ; fo that fcarce any thing but a difFerence of fpecific

gravity can, while they are in full fufion, produce a feparation.

While cooling, fuch a feparation cannot poflibly take place, ac-

cording to our conceptions. On the other hand, if flony mafles

be once conceived diflblved in water, this fluid, occupying a.

much greater fpace, will allow them full room to concrete in

feparate mafles, according to the laws of their various affinities

;

and this is fo true, that if evaporation be carried too far,

they cannot be properly feparated by cryftallization.

To clofe this controvcrfy, I fliall only add, that granite,

recently formed in the moift way, has frequently been found
j

but no inftance can be produced of its formation by fire.

Thus a mole, having been conftrudled in the Oder in the year

1722, 350 feet long, 54 feet in height, 144 feet broad at

bottom, and 54 feet at the top, its fides only were

granite, without any other cement than mofs 5 the middle fpace

was entirely filled with granite fand. In a fliort time this con-

creted into a fubftance fo compad as to be impenetrable

by water *. Mr. Soulavie difcovered an enormous fiflTure in

a marble rock,' filled with granite matter, which mufl; have been
in a liquid ftate when the marble was already folid ; elfe it

would have mixed with it, and not have filled, as it was found
to do, all the finuofities of the calcareous rock f.

* Lafius Hartz.
f j Soulavie France Merid. 385.

Vol. V. L
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A METHOD 0/ PREPARING a SULPHUREOUS

MEDICINAL WATER. By the Rev. EDWARD
K E N N E Y.

\^H EM I S T S differ in opinion concerning the procefs of Read April 6,

nature in the formation of fulphureous waters. Whilft all

agree that fulphur by itfelf is not foluble in water, fome con-

fider fulphureous waters as impregnated by the fumes only

of fulphur : Others affert that thefe waters contain fulphur

combined with an alkali ; and each party thinks, and poflibly

juftly, that its opinion refpeding particular waters is fupported

by the analyzation of them. Artificial fulphureous waters have

often been prepared on the former of thefe principles ; and they

have been prepared on the two principles combined by M. Le

Roy of Montpellier, who applied a ftrong and continued heat -

to water mixed with fmall quantities of fulphur and magnefia,

until the fumes of the fulphur had ftrongly impregnated the

water.

L 2 My
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My method is founded on the fecond principle. Its fim-

plicity, and the probability that it is fimilar to that purfued by

nature in the formation of fome of the moft powerful ful-

phureous waters, induced me to make trial of it. The fame

confiderations may poflibly be deemed by gentlemen of the

medical faculty a recommendation of this artificial medicinal

water for trial in the courfe of their pradice.

The method is this : Mix fulphur and magnefia, in the

proportion of four drachms of each, with one quart of cold

water. Care mult be taken that every particle of the fulphur

and magnefia be made fo wet as that none fhall float. Pour

this mixture into a veffel in which it may be conveniently

fhaken feveral times every day during the fpace of three

weeks. Let it then fettle for two days, and rack off the

Liquor. This, firft racked off from the fulphur and magnefia,

will be of the colour of water, and free from any bad fmell.

If a like quantity of water be poured into the veffel in which

the magnefia and fulphur remain, and be frequently fhaken,

it will in a fortnight be found to be as ftrongly impregnated

as the former ; and in like manner may many fucceffive im-

pregnated liquors be obtained ; but they will differ from the

firft in having a yellow tinge and emitting a foetid odour.

However, in their component parts and medicinal properties,

all thefe impregnated liquors feem to me, from the fials I have

made of them, perfectly to agree. Thefe liquors almoft inftantly

change the colour of filver. They are moft effedualiy decora-

pofed by powdered nutgalls and alum, the alum being added

a few
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a few minutes after the nutgall. In this procefs a very copious'

precipitation enfues.

Flowers of fulphur and magnefia are to be mixed with water

in the proportion of four drachms of each to a quart of water.

They fliould previoufly be ground together in a glafs mortar,

for the purpofe of breaking all the fmall lumps of fulphur

which would otherwife float on the water. They fhould then

be gradually wetted with the water, and worked up with it

by the hand. When fo mixed, as that none of the fulphur

floats, the whole is to be poured into a clofe vefl^el, in which

it may conveniently be fliaken two or three times every day for

three weeks. After that time it is to fettle for two days, and

then the liquid to be racked off fine. The fame ingredients

will impregnate the like quantity of water two or three times,

to an equal degree of ftrength, in a fpacc of time fomewhat

Ihorter than the firft.

N. B. I have not found that the fineft, light, white,

magnefia, fticceeds as well as a darker and heavier fort.

The liquid thus racked off contains in folution what may be

named a magncfiac liver of fulphur.

Some powdered nutgalls being mixed ^\ith this liquid, and

afterwards fome alum, the water is by their ftiptic quality

'rendered incapable of holding the magnefiac liver of fulphur

in folution
: the latter is therefore precipitated, but not de-

composed.

One
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•One ounce of this folulion of magnefiac liver of fulphur,

mixt with a quart of pure water free from any ftiptic or acid

mixture, makes a medicinal fulphureous water fit for ufe. If

an acid be added to it, it decompofes the liver of fulphur,

uniting with the magnefia to form a fal catharticus amarus.

Fixed air would therefore be an improper addition to this

medicinal water.

A GROWN perfon may take of this medicinal water, at iirft,

half a noggin twice in the day ; and gradually increafe the

quantity to three noggins in the day. I have not known it to

caufe the head-ach in any perfon except myfelf; and I have

always been immediately relieved by taking fix grains of camphor

and fix drops of ether in honey and water.

I HAVE had ample experience of the efiicacy of this medi-

cinal water in the cure of thofc diforders which are fometimes

called the land fcurvy, and fometimes faid to proceed from

impurities of the blood ; fuch as eruptions on the head ; the

herpes exedens ; a white, dry, fcaly fcruf ; and thofe various

infedious eruptions which in Scotland are named the fibbens,

and araongft the common people of this country pafs under a

variety. of names.

The itch is alfo efFedually cured by this water.

It has had remarkably good effeds in the few cafes of

fcrofu'a in which I have had opportunity of trying it.

In
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In every cafe of worms in which I tried it, and they have

not been few, it has deftroyed them ; thofe particularly called

afcarides. In feme of thofe cafes the patients Mere in a fiate

of high fever when they took this medicine. This is the

only cafe in which I give this water whilft fymptoms of fevfer

are perceivable.

I HAVE alfo found this water to be very fuccefsful in the cure

of the chronic rheumatifm.

I HAVE thus, my dear Sir, noted down the particulars which

you wiflied me to commit to writing for you, and am

Your very affedionate,

Humble Servant,

EDWARD KENNEY.

The method of preparing the medicinal fulphurcous water

from this ftrongly impregnated liquor is verj' fimple, being

as follows, viz.

Mix one ounce of the impregnated liquor with twelve

ounces of cold water.

This
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This medicinal water fhould be ufed with caution. Two

ounces at a time may be, in general, a proper quantity for a

perfon to begin with.

The ftrongly impregnated liquor, and the medicinal water

prepared from it, may be kept a long time unimpaired.

Moviddy, Cork^ January 28th, 1793.

EDWARD KENNEY.
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On the SOLUTION o^-LEAD by LIME.

£y ROBERT PERCEVAL, M.D. M.R.I.A.

An the year 1787 I obferved that the lining of milled lead, Read June i,

which covered the infide of a water ciftern, was corroded, in

feme places, fuperficially, in others, quite throughout, fo as to

fuffer the water to efcape.

The holes were fmall and ragged at their edges. The lead

was about one-twelfth of an inch thick.

The plumber, who was employed to repair it, imputed

the accident to fome mortar which had accidentally fallen

into the ciftern, and lain on its bottom a confiderable time

;

confidering this circumftance as worthy of fome inveftigation,

I tried the following experiments with a view of afcertaining

in what manner the corrofion took place, and particularly of

determining how far it might be promoted by the contad of

air.

Vol. V. M These
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These experiments were begun on the 26th of September

1788.

The following mixtures were then made :

N". I, 100 grains of lead filings with the fame quantity of lime

and three ounces of diftilled water.—Thefe were put into a

phial which was carefully corked, fo as to exclude the air.

N". 2.—The fame quantities of lime, lead and water, in a

bottle, which was left uncorked. A piece of lead wire, one-

twelfth of an inch diameter, which weighed 30 grains, was

put inl:o each of thofe bottles.

N". 3.—^A fimilar piece of lead wire, with about two ounces

of lime water, was put into a phial, which was corked. The

phial contained fome air.

August 24th, 1790. The contents of thefe phials were

examined. The furface of the wire in N"^. i. appeared bright

and metallic ; its weight was thirty grains exadtly : Hepatic

air, paffed through the liquor, fcarcely produced any tinge.

The piece of wire in N°. 2. weighed twenty-eight grains

;

this was covered with a whitilh grey fcale, which was fcraped

off before the lead was weighed; the water of the mixture

had been, at fome time which I could not afcertain, fpilled

by the fall of the phial ; the lime at the bottom of the phial

appeared flightly cauftic. The wire in N**. 3. was covered with

a cruft like that in N°. 2 ; this cruft being feparated, though

not completely, by bending the wire backwards and forwards,

the wire weighed twenty-nine grains.

August
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August 30th, 1790. The mixture of lime and lead in

N". 2, which was now dry, was triturated with one ounce

of diftilled water, and filtered ; the liquor on being expofed

to air was foon covered with a pellicle like lime water ; on

pafling hepatic air through it, it acquired . a flight brownifh

tinge.

August 6th, 1791. Six hundred grains of lime, and the

fame quantity of lead, cut fmall, were put into a phial, with

about five ounces of water ; this was fufFered to ftand, corked,

until the 9th of Odlober 1792; the liquor was then poured off

;

when filtered it ftruck a flight brownifli colour with hepatic

air; eight ounces of diftilled water were boiled with the refi-

duum j the filtered liquor, by evaporation, yielded an extrad

of feven grains; marine acid was added to this extrad : the

folution was not complete ; a powder, probably plumbum

corneum, remaining at the bottom of the vefTel, which weighed

two grains.

On Auguft 6th, 1 79 1, the fame quantities of lead and lime,

as in the former experiment, were made into a pafte with

diftilled water; this was fufFered to dry in the open air, and

the lime cake, containing lead, was examined on the 9th of

Odober 1792 ; it was then dry, but during the abovementioned

interval of fourteen months it had been wetted two or three

times. When examined it weighed fifteen hundred and ninety

grains ; each fmall particle of lead appeared furrounded with

a ycllowifti ring, which extended to fome diftance in the lime

M 2 cake;
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cake ; this cake was powdered and boiled with fix ounces

mcafures of diftilled water for half an hour. The filtered

liquor ftruck a deep black colour, with hepatic air and folution

of hepar fulphuris ; and depofited a white precipitate on the

addition of marine acid, and a folution of neutral arfenical

fait. From the encrcafed weight of the cake it appears probable

that it had attraded fixed air from the atmofphere.

From the foregoing experiments it was inferred that lime

ads imperfedly, perhaps not at all, upon lead, without the aflift-

ancc of air to calcine the metal.

The following experiments were made in order to afcertain

the adion of lime upon lead, in different ftates of calcination.

I took ten grains of finely powdered lithrage a, the fame quan-

tity of calx of lead precipitated from nitrous acid by volatile

alcali ^, and the fame weight of minium c ; to a and b were

added four ounces by meafure of lime water made by boiling lime

with the pureft diflilled water. The fpecific gravity of this

lime water at the temperature 60 was 1003; to <: were added

four ounces and a half of the fame lime water.

The mixtures were all put into phials which contained them

cxadly ; to each of thefe ftoppers were carefully adapted, fo

fo as to exclude the air completely; the phials were placed

in fand, which, for feveral days together, was heated to one

hundred degrees. After they had flood for thirty days,

during which time they were often fhaken, the liquors

were filtered, and the powders that remained undiffolvcd

were
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were carefully colleded on filtering papers; thefe, with

the powders upon them, were dried and weighed ; the papers

were then exadly cleared of the powders, and again weighed ^

by this means the refiduum of a was found to be 7, 9 grains

;

of ^. 6,6 grains, and of f 8, 3 grains; fo that four ounce

meafures of pure lime water diflblved of litharge 2, i grains,

of calx 3, 4 grains, and four ounces and a half of the fame

liquor diflblved, 1,7 grains of minium. All the filtered liquors

ftruck a deep black colour with hepatic air, and let fall a white

precipitate on the addition of marine acid.

To the produdion of the black precipitate, afforded by hepatic

air, the prefencc of atmofpheric, or rather vital air, appears to

be necefTary, as may be inferred from the following obferVation

:

Hepatic air was generated in the phial D,

to the fide of which was adapted the bent

tube E, whofe extremity, plunged to the

depth of between two and three inches

under the furfacc of the liquors above-

mentioned, which were feverally put into

the fmall glafs jar F. The phial being then flopped, the ftrcam

of hepatic air, ifTuing through the tube, pafled through a con-

fiderable part of the liquors and efcaped at their furface;

there the black colour firft appeared ; the tranfparcncy of the

lower parts was not difturbed, unlefs by the fubfidencc of the

precipitate formed at the top.

The fame conclufion is fuggefled by the following obfervation.

On lifting up the tubulated phial, part of the liquor remained

fufpended
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fufpended in the tube ; this liquor abforbed hepatic air at its

upper furface, and therefore mounted in the tube. No dif-

coloration was perceived until a bubble of atmofpheric air

ruflied through the liquor to fupply the vacuum in the phial.

The liquor then immediately became black.

We know that hepatic air is decompofed by vital air, and

fulphur is precipitated. May not this fulphur, thus fet at liberty,

unite with the lead (reduced in part by the inflammable air of

the elaftic fluid) and thus form a kind of galena in the humid

way ?

Lime water, added to a folution of fugar of lead, firft pro-

duces a precipitate, which it afterwards rediflTolves : On flanding,

laminated cryftals of an olive colour are formed.
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On a NEW KIND of PORTABLE BAROMETER

/or MEASURING HEIGHTS. By the Rev.

JAMES ARCHIBALD HAMILTON, D.D,

M. R. I. A.

X HE acknowledged conveniency and accuracy of 4)arometrical ReadDec.3,

menfuratioas have induced thofe who combine with a tafte for

experimental philofophy, mathematical Ikill and a talent for

calculation, to aim at facilitating this work, by rendering the pro-

cefs for determining the adual diiferences of altitudes within all

poffible limits, from barometrical obfervations made at different

flations, fimple and expeditious.

This they have efFeded by a few general and obvious precepts

and tables conilruded on the bafis of a theory deduced from adual

obfervation, and confirmed or amended by accurate and repeated

trials ; thefe helps, added to the variety of improvements made on

the conflrudion of the portable barometer, and the excellent

method
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methods contrived for its adjuftmcnt and ufe, have enabled

cnterprifing and perfevering men to afcertain fads with refped

to the heights of mountains, which, though very material to the

perfeding of geography and many other defirable objeds in

natural philofophy, would otherwife in all probability have long

eluded our refearches, from the infupportable difficulty and fatigue

that obftrud all attempts at geometrical meafurements of this

kind ; but the inftruments and tables are fufficiently accurate and

complete to enable the mechanical and expert, who will not be

debarred by a little neceflary labour of previous adjuftment

and concommitant attention, from applying both in their prefent

forms to attain their end. Yet even thefe require fome con-

fiderable objed to reward their pains, and there are, befides,

very many to whom a general fedion of the cotintry they live in,

and even the particular altitudes of their own grounds, would be

both ufeful and defirable; who, neverthelefs, are debarred from

the enquiry by an apprehenfion that a good deal of nice and

delicate adjuflment is an almoft infurmbuntablc difficulty in

unpradifed hands, and that where fo much is required of previous

ftudy and knowledge, the refults are fo liable to uncertainty as

not to be perhaps worth the labour of the inveftigation ; admitting

then that in the hands of a De Luc or a Sauffure the accuracy

and precifion of the adjuftments of a Ramfden will be done

ample juflice to, yet flill, as we hive not every where fuch hands,

fuch inftruments, or fuch objeds as Mountblanc to employ them

on, it can';ot furely be denied that it may be very defirable, even cis

a philofophical amufement, to put within every perfon's reach the

bufinefs of making an accurate fedion of a whole county,

province or kingdom, whofe greateft elevations do not exceed

two
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two or three thoufand feet above the level of the fea, of marking

regularly and truly the feveral inequalities of the grounds, and

of fhewing their adual differences of heighth within a few inches,

by an inftrument of no comparative price, that requires in no

cafe whatever the fmalleft adjuftment, hardly any previous fkill

in its application ; is liable to fcarce any accident or error, and

is not more cumbrous than a common walking ftafF.

If it fhall appear that fuch an inftrument, within the limits

afligned, is capable of extreme accuracy, and anfwers equally

well all the purpofcs of the complicated, expenfive and operofe,

I fhould hope that this improvement would be favourably received

by the more Ikilful and learned, and afford an incitement toothers

to enter upon an eafy experiment that may lead to many valuable

difcovcries in the courfe of their refearches.

I SHALL now proceed to the manner of making and ufing this

kind of portable barometer, and fliall add fome remarks on the

peculiar and confiderable advantages of its conftrudion. It may
be proper to premife that the principle on which this inftrument

adls is this ; that corkwood is a fubftance, the pores of which

afford a ready and free pafTage to the particles of air, while at

the fame time they are too fmall to fuffer thofe of quickfilver to

to efcape, except indeed forae particular and powerful means arc

ufed to force them through its interftices.

The barometer confifts of a tube not much more than thirty

inches long, an ivory cylinder about two inches in length,

and upwards of one inch in diameter, open at one end, clofed

Vol. V. N at



[ 9S ]

at the other by a cover that is to be fitted on with a fcrew, Co

fine and true as to prevent the efcape of any quickfilver when

the inftrument is put together.

A SOUND, clean and porous cork, of about three-fourths of

an inch in length, and one in diameter, fhould be very nicely

fitted to enter with a moderate preffure at the bottom of the

ivory cylinder, which fliould be turned fo truly throughout

that the cork may be pufhed up to the extremity of the open,

where there fhould be left a fmall fhoulder to ftop the farther

progrefs of the cork, and to retain it in its proper place. When
the cork is in this fituation it fhould be carefully bored with a

circular file to receive the end of the glafs tube tightly through

its axis, fo that the end of the tube may rife beyond it, and

projed about half an inch into the empty part of the cyhnder,

and that the axis of the tube, and of the cylinder, may be exadly

in the fame right line.

The tube fliould be then carefully filled in the ufual manner,

and the mercury poured over the end into the ivory cylinder till

fuch a quantity is admitted as may be fufiicient, when the lid

is fcrewed down tight, to cover the end of the glafs tube in any

poffible pofition of the inftrument : to wit, when held either

parallel, oblique, or perpendicular to the horizon, a bored maho-

gany ftafF with a brafs fcale and vernier, a thermometer cafe,

and caps of brafs to Aide or fcrew on each end, is to be prepared

to receive the barometer and its attached thermometer, which

being firmly and carefully introduced and fitted to their places,

the whole is completed and fit for ufe.

FIGURE
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FIGURE I.

A B reprefents a fedion of the barometer longitudinally,

when put together and ready for ufe. F the ivory cylinder.

C D the fcale, with a vernier that Aides fo as to cover the

operture when the inftrument is put by. E the attached ther-

mometer in its cafe, G G the brafs caps that fecures the ends.

FIGURE II.

A B reprefents a fedion of the ivory cylinder with its cork

C, and its tube T S the furface of the mercury. M the mafs

of mercury, E E the flioulders that keep the cork C in its

place ; and F F its bottom that fcrews on tight.

To ufe the inftrument, you have nothing to do, but taking

it lightly between the finger and thumb of the right hand near

D, fig. I. gently turn up the point A, and looking through

oppofite to the light (for the outer cafe is to be cut to give this

advantage, and alfo for the purpofe of a fcale and vernier

divifion on each fide) you will obferve the mercury to fink

gradually and gently to its due ftation ; and with your left hand

following the fubfiding furface of the mercury with the bottoms

of the vernier Aide (which arc to be made exadly fquare

and of the fame length) determine their contad with the top of

the quickfilver when fettled, and finally read off" the obfervation,

N 2 on
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accuracy this procefs may be repeated two or three times, and

Ihould the feveral obfervations vary, a mean of all may be

taken.

Remarks on the ConJiruB'ton and U/e of the Injirument.

REMARK I.

On the conftrudlion of this inflrument very little need be faid,

as it is {o obvioufly fimple and eafily to be apprehended. It

may not, however, be ufelefs to remark that the author has,

by the ufe of a variety of thefe inftruments for a number of years,

fatisfied himfelf and feveral ingenious and philofophical friends,

that the permeability of cork to air, and at the fame time its

refiftance to the paflage of mercury, is mofl fatisfadorily afcer-

tained, a point which cannot be too ftrongly infilled on in this

bufinefs, as the fuccefs of the experiment depends entirely on

the truth of this fad ; in making the inftrument, great care

fliould be taken to provide found, fmooth, and fpungy corks,

to fit the round of both tube and cylinder very accurately, and

to be careful not to force them into their places too tight, which

would not only endanger breaking the tube, but alfo make the

rife and fall of the mercury, on inverting the barometer, too

tedious. It will be alfo requifite, in filling the ciftern, to

obferve accurately the quantity of mercury that will fuffice to

keep the end of the tube covered in all pofitions, and at the fame

time
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time leave the greateft poflible room for the reception of the

falling quickfilver.

R E M A R K II.

On the Adjujiment of the Injlrumcnt.

This Inftrument is adjufted, once for all, at the time of making

it, in the following manner :

Measure very exadly the inner diameter of the ivory cylinder,

which fhould be turned throughout perfedly true ; the infide

of the cover very fhallow and of the fame dimenfions with the

reft of the cylinder. You are likewife to meafure the diameter

of the aperture of the glafs tube, which fliould be alfo chofen

truly cylindrical and well drawn. Thefe diameters being known,

a very eafy calculation will fliew what the corredlion of the fcale

muft be within any afligned limits ; that is to fay, what the

elevation of a fluid in a cylinder of one inch diameter will be by

pouring into it the contents of another cylinder of one-tenth of an

inch in diameter, and three inches or any other given quantity in

height. There will in the prefent cafe be required another cor-

redion (viz.) an allowance for the fpace occupied in the cylinder

by the projeding part of the glafs tube. Thefe calculations being

made for every particular barometer, its fcale fhould be accom-

panied
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panied with a fmall table of corredions for converting the obferved

differences of altitude into the true to be applied at reading off

the obfervations.

But as fome perfons may chufc to eonftrud thefe barometers

who could not rely on their fkill in making thefe calculations,

they may find the above corredion mechanically, as follows:

before you put the inftrument together, let the tube exceed the

required length, perhaps three or four inches : break off three

inches, and referve them till the barometer is finifhed ; apply it

in its cafe to the fcale, and carefully note the height it ftands at.

For greater fecurity, let this obfervation be made three br

four times, then take it out of the cafe or mounting, and opening

the cylinder, without lofmg any of the mercury, fill your referved

tube of three inches, and pouring the contents into the cylinder,

replace all in the mounting. Now obferve the height the

mercury ftands at ; the difference of this and the former height

gives precifely the effed on the level of the mercury in the

ciftern, occafioned by the addition of three inches of the contents

of the tube ; and this quantity will ferve as an argument to con-

ftrud a fcale of corredion for the inftrumenVwhich cannot err.

It is to be obferved, that when you have thus attained what

may be called the error of the fcale, you (hould withdraw the

mercury poured in, to leave the more room in the ciftern, if

wanted.

Example
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Example of the above Procefs.

On conftrudlng a barometer, with a cylinder of one inch in

diameter, I obferve the mercury to ftand at 29, o, I open the

cyHnder, and pour in three inches from a piece of the refervcd tube,

replacing the whole as before ; I obferVe that the mercury now

ftands at 29, I2. It is obvious, from this experiment, that had

I carried the barometer, previous to this infufion of mercury,

to an height which would have occafioncd the defcent of three

inches of mercury into the ciftern, that the effed would have

been precifely fimilar, i. e. that the mercury would then fland

at a6, 12; and of courfe, in eftimating all heights, the interval

found by this barometer is in the firfl inftance to be Increafed

in the proportion of ,04 of an inch for every inch the mercury

falls in the tube. It is eafy to apprehend that a table may be

readily formed to make thefe allowances at fight, as corred as

can be defired.-

On the advantage of this adjuftment it is to be obferved, that

being once found, it remains perfedly free from any pofTibility

of alteration, as neither the form or capacity of the tube or

ciftern are liable to alter. It faves the trouble of pouring

mercury in or out of the ciftern ; the inconvenience of leather

bags, that are conftantly liable to go out of order and wafte the

mercury ; and, befides, gets rid of all the errors of adjuftment,

arifmg either from fridion or reading ofFj which the obferver Is

liable
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liable to in the ufe of the floating guage, or any other contrivance

fubftituted in its room, that requires to be adjufted at every

feparate obfervation.

REMARK III.

On the Dimen/wns of the Injlrument.

As fimplicity and portablenefs are the great advantages of

this inftrument, I would recommend the keeping the width

of the aperture of the tube as much under as polfibie, as well

to prevent accidental breaking from the weight of a thick column

of mercury, as alfo to leave the more room for the defcending

mercury in the ciftern. If the diameter of the tube is a full

tenth of an inch, and that of the ciftern i, 2, there will be

ample room to meafure a height of 3000 feet, which is enough

for any thing intended to be accomplifhed by this inftrument.

The ftiell of the glafs lliould be of ftrong and tough metal, and

the fealing well annealed, as there is nothing but the gradual

admiflion of the air through the cork to check the force of the

mercury againft the top of the barometer on inverting it. It

is alfo plain that the length of the tube ftiould be as little more

than that of the greateft ufual height of the mercury at the level

of the fea as poflible, becaufe when the barometer is ufed all

the fuperfluous mercury that runs down from above the height

will contract the neceffary fpace in the ciftern.

REMARK
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REMARK IV.

On the Mercury.

The mercury Ihould be pcrfedly well cleaned ; this is beft done

by repeatedly waftiing it in a vial with fuccefltvc frelh waters,

and when dried pouring it through a pin-hole made in a white

paper cone.

The mercury may (if required) be boiled in the tube ; but

I apprehend there are fome confiderable objcdions againft this

mode.

R E M A R K V.

On the Thermometers.

The attention to the flate of the attached thermometer, fo

neceffary in the ufe of any barometer for meafuring heights,

is particularly fo in this ; as from the fize and material of the

ciftern or cylinder its dimenfions are liable to pofTible changes.

To obviate this objedion the fides of the cylinder ftiould be

made pretty thick and ftrong, as otherwife they might be aded

upon in fome degree like Mr. De Luc's hygrometers, and a

Vol. V. O change
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change in their dimcnfions from expanfion or contradion might

defeat the accuracy of obfervation. It were at all times defirable,

with every fpecies of barometer, that the feparate obfervations

fhould as nearly as pofliblc be made at the fame temperature

of the annexed thermometer. If this circumftance is attended

to the fourcc of errors depending on this caufe will entirely

vanifh.

REMARK VI.

On carrying and ujing the Barometer.

The only fafe way of carrying this inftrumeht is with the

point downwards ; the attached thermometer is to be loofe in

its cafe with a quill fcale, and a bit of cork or cotton within the

cap for its bulb to reft on ; in this way I have both on horfeback

and in carriages conveyed this inftrument fafely for many

hundred miles.

From the conftrudion it is evident that, if accurately made,

they will hang truly plumb when inverted and held lightly

between the fore-finger and thumb. But this obvious advantage

does not preclude many contrivances which might be thought

of to hang them in gimmals, or fufpend them in any manner

that might be thought more advifable. This and a great many

varieties in the conftrudion, which might be adopted without

interfering with the fimplicity of the principle, I leave at large

to
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to the curious, and fhall only add, that from continued and
cautious experience it is manifeftly certain that thefe barometers

are as fenfible and fliew the fmalleft changes in the weight of

the atmofphere as accurately as thofe whofe cifterns are adually

open, and that I have tried them repeatedly againftfome of the

ingenious and accurate Mr. Ramfden's provided with floatins;

guages, verniers, &c. and the refults have never varied two inches

from each other in altitudes of above three hundred feet.

On Barometrical Menfuration.

The inftruments required for this purpofe are two good
barometers of a proper and fimilar conftrudion, with two
thermometers of Farenheit's fcale to each, one attached to the

barometer and covered in its cafe as near the mercury as poffible,

to determine the adual heat or cold and the confequent expanfion
or contradion of the mercury in the inftrument. The other

detached for obferving the temperature of the air in the fliade,

and from thence to deduce the value in length of a column
thereof equal in height to a given column of mercury ia the
barometrical tube.

i^ If the heights to be meafured are but fmall, and the
different ftations acceffible in a fhort interval of time, one ob-
ferver by going from place to place may determine them with
fufficient accuracy

; but if either the heights or the intervali
of the nations in diftance make a confiderable portion of time

^ 2 ncceffary
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necefTary to complete the obfervcrs, they fhould unqueftionably

be made by feparatc obfervations at the fame inftant of time, to

be afcertained cither by fignals or by a previous comparifo« and

adjuftment of their feveral time-keepers.

The Things to be done are,

I ft, To obferve accurately the heights of the mercury in the

barometer at the refpedlive places of obfervation, and carefully to

note the differences.

2d, To obferve the temperature of the mercury in the barometer,

by confulting the attached thermometer of each barometer at the

different places of obfervation.

3d, To note the temperature of the air, by obfeVving alfo at

each ftation the ftate of the detached thermometer in the fhade.

These obfervations being carefully made, and the neceffary

allowances and calculations gone through, the refult will give

very corredly the difference of the adual height of the two

Jiations.

T$
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To equate a ghett' Column of Mercury in the Barometer fo as to.

a/certain its proportionate Length to a Column 0/2,0 Inches with

a Temperature of SS^ o/' Farenheit's Scale.

As the mercury in the barometer expands and contfad's itfelf

in proportion to the heat and cold of the atmofphere, fo that the

fpccific gravity of the metal is in fadt different at different times,

it is evident that the adual height of a column of the atmofphere

being given, if the temperature of the air as to heat arid cold'

varies, the length of the rod of mercury fupported by fuch a

given column will be longer or fhorter in proportion to the-

greater or lefTcr degree of atmofpheric heat. To afcerfain ttiefe-

fore the variations in columns of mercury of different lengths,

arifing from the different temperatures of the" atmofphere, fome

given length and given temperature muft be fixed on, as the

term or flandard of comparifon. 30 inches of mercury, and 55*'

of Farenheit's thermometer, have been generally chofen for this

flandard, as the one is pretty nearly the mean height of the

mercury in the barometer at the level of the fea, the other the

point of the fcale of Farenheit's thermometer, ufually in thefc

climates marked temperate. If either of both of thofe terms vary,

the obferved length of any column muft be equated to reduce it

to what it would be if the mercury flood at 30 in a barometer at

the level of the fea, and the thermometeriat
5 5°. It has been proved,,

by very exad and repeated experiments, that the barometer,,

flanding at 30 inches, the expanfion produced in the whole

column by a change of one degree- of heat in the thermometer,

is equal to ,00304 of an inch. On this calculation, for a
variation of 33" of the thermometer above or below 55'' you

muft
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mufl retrench or add ,i of an inch from or to the obferved height

of a column of 30 inches, and on the fame principle it will

be found that a variation of each degree of the thermometer

above or below 550 expands or contrails the mercury ,00101333

of an inch in every column of the length of ten inches. The

mercury therefore ftanding at 30 inches, the corredion for each

degree of variation of temperature above or below 55*' is in the

proportion of ,1 of an inch to a variation of 33°; call this cor-

redion C. If the height of the mercury in the barometer alfo

varies from 30, call the obferved height A, and the correction

fought X, then fay 30: A:: C: X, therefore _=X. To

abridge thefe calculations a table has been conftruded on the

foregoing principles, which Ihews in decimals of an inch the

effedl of the expanfion or contradion for each fmgle degree of

the thermometer above or below 55" upon the number of inches

of ? marked in the firft column.

TABLE
Inches of ? 10
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To ufe this table, wite ont the decimals corre)(ponding to the

given heif^ht of the haroruster in inches and decimal parts,

lowerm-f the places of the decimals for the pdd inches and tenths

above or Vjclow 30 inches. Add all together, and muhiply the

fum by the difference in degrees of the attached thermometer

from 55*. This produifb applied to the obfcrved height—or+as

the temperature of the barometer was above or below 55°, will

give the corred height for the mean temperature. Note, this

corredion is to be regulated by the attached thermometer at

every ftation and obfervation ; and is intended with a view to

afcertain and allow for the adtual temperature of the mercury in

the feveral barometers.

As the expanfive power of heat and the contradion of cold do

alfo fo affe£t the atmofphere, that as thefe caufes vary a longer

or fhortcr column of the atmofphere, and of courfe different

intervals of height, will be indicated at different times by a column

of mercury of the fame length, and reduced as above to a ftandard

temperature.

It therefore becomes neceffary to corredt the differences of

heights {hewn by the reduced columns of mercury at the different

ftations, by a calculation founded on the effeds of heat and cold

on the atmofphere. The argument for this calculation is the mean

temperature of the atmofphere, obtained by adding together the

heights of the mercury in the detached thermometers at the dif-

ferent ftations, and dividing the fum by 2. This mean may be

called an imaginary temperature.

TABLE
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TABLE II.

I

2
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From the preceding obfervations and tables are deduced the

following rules to determine the adual differences of the heights

of the places of obfervation.

R U L E I.

ReOUce the temperature of the mercury in each barometer

to the mean temperature at each flation.

R U L E II.

Reduce the obferved temperatures of the atmofphere at the

dlflferent ftations to the imaginary uniform temperature.

RULE III.

Seek the common logarithms of each obferved height, cor-

reaed by rule I. in inches and tenths, and rejed: the index.

Gut off the fitft four figures with a comma, and place the

logarithms one under the other. The differences of the parts

of thefe logarithms, preceding the comma, fhew the adual

differences of the heights of the ftations in Englifh fathoms ;

and the differences to the right df the comma in decimals of a

fathom, provided the mean temperature of the atmofphere

VOI..V. P .^'^^'
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(tliat is, the iinaginary uniform temperature) be nearly 32*;

otlierwife call this refult the approximate height. Multiply the

approximate height by 6 to reduce it to feet.

RULE IV.

Seek in the table, for corredlion of rarefradion of the atmo-

fphere, the numbers anfwering to the numbers of feet in the

approximate height. Multiply the fum of thefe numbers by

the difference in degrees and decimals of a degree between the

imaginary uniform temperature and 32°. If the imaginary

unform temperature exceed 32°. add this produ6l to the ap-

proximate height, and the fum will be the adual difference

of the heights of the flations in Englifli feet. This method

of inveftigation is deduced from a paper of Dr. Mafkelyne's,

founded on the calculation of Mr. De Luc and Sir George

Shuckburgh; and to make it more pradlicable and lefs

complicated the algebraic demonftrations are omitted. If

General Roy's calciilations of the effeds of heat and cold

on the atmofphere and on the mercury be more accurate than

any former ones, they may be eafily adapted to thefe formiile^

and tables calculated from them.

POSTSCRIPT.
This communication on the fubjed of the portable barometer

was fome time fince fubmitted to the confideration of the learned

and
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and accurate friend whcfe valuable correfpondeijce accompanies

it; and whatever its incrinfic value may be, the author has no

doubt that, from its having fuggefled the following curious

hints and obfervations, it is well worth being offered to the

notice of the Academy, He is himfelf convinced, by the ex-'

perience of many years, that it will adt effecflually and well in

the form he defcribes, which, as being by far the mofl: fimple,

he therefore propofes as moft eligible. He muft confefs that in

making thefe inflruments a confiderable degree of nicety is

required, to adjufl: the cork to the box and tube in fuch a

manner, as to allow the air a ready accefs to the furface of the

mercury, and at the fame time completely confine it in its

box ; and it has often occurred that by compreffing the cork

too tightly the rife and fall of the mercury have been more

gradual than were to be wiflied. To remedy this, the author

thought of, and put in pradlice, fome contrivances that were

fully fufEcient ; but as he thinks none of them fo complete as

that fuggefted by his correfpondent, he will not increafe the

length of this paper by inferting any of them. Having made

numbers of the portable barometers in their fimpleft forms,

compared their variations with thofe of the very befl open

barometers, and found them to correfpond exadlly ; having

alfo carried them fome thoufands of miles, moftly in a carriage,

but often on horfeback, without injury to any of them, he is

inclined to think that, in the improved form, they fliould be

adopted for general ufe, and may be readily and univerfally

made upon the plan of a corredled fcale, as fet forth in the

P 2 following
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following letter by his ingenious friend. Should any perfon wifh

to try the experiment therein mentioned, relative to the abforption

of air by mercury, it will make it ftill more decifive and

fatisfadlory. If after the ciftern is finally clofed, it, and about

half an inch of the tube immediately adjoining it, be dipped

in melted wax and fufFered to cool, and this repeated three or

four times.
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A LETTER to //&f AU T H O R of the preceding PAPER,

with REMARKS and HINTS for the FURTHER

IMPROVEMENT of BAROMETERS.
By H. HAMILTON, B. D. Dean of Armagh, F.R.Sl

and M. R. I. A.

Dear Sir,

1 HAVE read the account you fent me of your portable Read Dec. i,

barometer, and as you defire my opinion of that inftrument '^^^'

I Ihall give it very freely. The form and ftru<5ture of your

barometer is as fimple and convenient as can be. The ivory

box is fo clofed by a cork, through which the tube pafTes, that

the mercury cannot get out, however the inftrument is placed

or agitated. Biit it feems to me that the clofenefs of the cork,

which is fufficient to prevent the mercury from efcaping, will

alfo prevent the free communicatioa that ought to be between

the



[ "8 ]

the outward air and that in the box. And even fuppofing the

pores of t'lc cork were at firft fufhciently permeable by air,

yet they may be in time obftruded by duft, the cork may imbibe

moifture which will contrad or flop its pores ; and, as there is

no hole to drop in a floating gage, you cannot at any time

meafare accurately the height of the mercury, or be fure it is

the liirfie that it would be were the barometer open. I would

therefore recommend that, inftead of a cork, the top of your

box fliould be of ivory, with a hole to drop in a floating gage,

which is the cafe in all other portable barometefs. This hole

you may occafionally fl;op with a peg or fcrew, and then the

inftrument will be fafely portable : or perhaps it might be

better to have a cover to fcrew over the top of the box, and

a hole in it to correfpond with the one in the box. AVhen

thefe two holes are together the box is open ; and it is fliut

when the holes are removed from each other by turning the

cover and fcrewing it tight to the top of the box, and if there be

a plate of foft leather between them, it will be fufiicient to

keep in the mercury when the infl;rument is agitated by carriage.

That I might let you know whether this fcheme would fucceed

I have had a barometer made in this form, and find it anfwers

all the puipofes of an open and of a portable one. The tube is

not inclofed, like your's, in a mahogany ftaff", but fitted in a frame

of the ufual form. There have been various other methods

propofed for making barometers portable, but all thofe I have

met with are of a confl;rudion more complex than is neceflary.

I have feen one made for the late Dodor Ufsher by Nairne and

Blount,
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Blount, in the manner faid to be moft approved of by the

Royal Society. In this inftrument the box has a leathern bag

or moveable bottom, which being fcrewed up raifes the mercury

till it fills both the box and the tube ; then the hole made

for admitting the floating gage is Hopped and the inftrument

becomes portable. Thefe contrivances for keeping the box

and tube full of mercury feem to have been thought neceffary

from a miftaken notion, that if air was included in the box

its elafticity would (when the infirument was fuddenly inclined)

force the mercury againft the top of the tube fo violently as to

break it, which has often happened in an open barometer ; but

this is not the cafe, for I have feen your clofe barometer

fuddenly inclined, and the included air did not make the

mercury flrike the top of the tube with any violence. I am
therefore of opinion that your barometer, if the box was made

to be occafionally opened or fhut, would have the moft fimple

and convenient form, and would be lefs liable than any

other to be put out of order, or to require readjuftment or

repairs, as I am told Dodtor Ufsher's barometer, now in the

obfervatory, frequently does. The true altitude of the mercury,

in a barometer, is the diftance between the furface of the

mercury in the tube and in the box ; when therefore the furface

in the box is fo large that it will not rife or fall fenfibly, as the

mercury falls or rifes in the tube, the common fcale, if rightly

adjufted at firft to the height of the mercury, will continue to

point out its true height afterwards. This is the cafe in fixed

barometers, which have ufually very large velTels to hold the

ftagnant
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Aaguant mercury^ But in thefe portable barometers with

narrow boxes, though the common fcale be adjufted at firft

to the true height of the mercury, it will not fhew its true

height afterwards when the mercury has rifen above, or fallen

below, tliat point or divifion of the fcale w-here it ftood at firft.

P'or as the box is narrow, the height of the mercury will vary

in the box whenever it varies in the tube, and it is the fum

of thefe two variations that gives the true variation which has

taken place in the height of the elevated niercury. Now the

fcale annexed to the tube only fliews one of thefe variations
;

and therefore when the mercury ftands above or below the

divifion x)£ the fcale to which its real height was at firft

adjufted, we cannot tell, by merely infpecfling the fcale, how

many aliquot parts of an inch the height of the mercury has

varied, or how much it differs from the height it had when it

ftood at that divifion to which it was adjufted at firft. Con-

feqtiently when the mercury departs from that divifion the

fcale will not fliew its true altitude in inches and aliquot parts

of an inch.

To corredl this error of the fcale, by which the variations

in the height of the mercury alway appear lefs than they really

are, you propofe that tables fhould be formed which may fhew

what additions ought to be made to each partidular variation.

This however might be done in an eafier way than by tables

prevloufly calculated : For when you have found the pro-

portion between the furface of the mercury in the box and

that in the tvibe, fay as the furface in the box is to the fum of

the
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the two furfaceS, fp is the apparent variation in the tube to the

fum of the variations in the tube and box, which gives the

true variation. But as applying this corredion to all the

feveral variations in a feries of obfervations would be trouble-

fome and tedious, I think it would be much betcer to form,

at once a fcale which fhould need no correcflion ; and this

may' be done by reducing the common fcale of inches, that is,

by making a fcale whofe divifions fhall be lefs than the cor-

refpondent divifions of the common fcale, in the fame proportion

that the apparent variation in the tube of your barometer is

lefs than the true one ; and this proportion is always conftant

in the fame barometer ; for it is that proportion which the

furface of the mercury in the box bears to the fum of its

furfaces in box and tube. If this contra<5led fcale be annexed

to the tube of the portable barometer, it is evident that, when

the mercury has varied through any of the contradled divifions

of this fcale, it will have varied, at the fame time, through

the correfponding divifions of the common fcale annexed to

the tube of a fixed barometer. Therefore this con cradled'

fcale will always point out the variations and altitudes of the

mercury truly, or fuch as the common inch-fcale fliews them

to be at the time in a fixed barometer whofe box is of the

largeft dimenfions. To illuflirate this by an example : fuppofe

that in a portable barometer the furface of the mercury in

the box is to that in tiie tube as 49 to i, then it will be to

the fum of the furfaces as 49 to 50 ; and when the mercury in

the tube falls through A-I of an inch, it will rife in the box y'-

;

io that its true fall, at that time, will be one inch. If then

Vol. V. Q^ to
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to this barometer a fcale be adapted in which a line ^l- of an

inch be made to reprefent one inch, when the mercury falls

through the length of this line its altitude will be really leffened

by one inch. And thus the divifions of this fcale will reprefent

the true variations and altitudes of the mercury in inches,

as corredly as the common fcale can do in any large fixed

barometer. This correded fcale is to be divided into aliquot

parts fimilar to thofe in the common fcale of inches ; and to its

divifions are to be annexed the fame figures or numbers that

are annexed to the correfponding divifions of the common

fcale,

The eafieft, and, I believe, the mofi; accurate method of

forming a corred fcale for a portable barometer, is this : put

it up by a fixed barometer, whofe veffel, for the flagnant

mercury, is fo large that you may be fure the furface of the

mercury in it will not rife or fall perceptibly on its rifing or

falling in the tube ; fo that the common fcale, annexed to this

large barometer, will always point out the true variations and

altitudes of the mercury in the tube. Mark, at the fame time,

the points at which the mercury ftands in the tube of each

barometer. When you find that the mercury in the fixed ba-

rometer has varied through any given fpace, fuppofe one inch,

then take accurately the length of the fpace through which it

has varied at that time in the portable barometer ; this

will be the length of a line which is to reprefent one inch

in the corred fcale for that portable barometer. That this

obfervation may be accurate it Ihould be repeated often. In this

way
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way of making a fcale we avoid the trouble of meafuring

exadly the diameters of the box and of the tube, and of its orifice

Oft. bore, and of finding out from thence what is to be the length

of our correded fcale. Inftead of this we have only the length

of one fpace or line to meafure, and this gives the length of our

fcale without any calculation. It is fo convenient to have a

corred fcale, fuch as I have mentioned, for a barometer, and

the method of making one is fo fimple and obvious, that

we may wonder it has not long fince been known and prac-

tifed.

We fee that, according to this fcheme, every portable

barometer muft have a fcale made purpofely for itfelf, and a

vernier adapted to that fcale ; fo that to get fuch a fcale made

we muft befpeak it, and tell the proportion we would have

its aliquot parts bear to thofe of the common inch-fcale. If it

be thought that this is any inconvenience, and that it would

be defirable that all portable barometers fhould ufe one common

fcale, which might be had ready made with a vernier adapted
;

this is a thing that may be eafily effeded, if it was generally

agreed what the length of that common fcale fhould be. I would

therefore propofe, for inftance, that the length of the fcale fhould

be -'- lefs than the fcale of three inches now in ufe, which would
*^ 5 o

be no great diminution. And in this cafe an artificer would

have a very eafy rule by which he might fo conflrud his baro-

meters, that the fcale now propofed fhould anfwer for them

all. The rule is this, meafure the external diameter of the

tube you intend to ufe, and the diameter of its orifice or bore
;

O 2 make
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make a right-angled triangle, one fide of which fhall be equal

to the diameter of the tube, and the other fide feven times

the diameter of the bore, the hypotenufe will be the proper

diameter for the box, fo that the fcale now propofed fhall be

a corredt fcale for that barometer. The reafon of this is plain :

For in the barometer, thus conftru£ted, the fquare of the diameter

of the box is equal to the fquare of the diameter of the tube,

and alfo to 49 times the fquare of the diameter of the bore
;

therefore (fince circles are as the fquares of their diameters)

the area of the box is equal to the area occupied by the lower

end of the glafs tube, and to 49 times the area of the bore

of the tube. And therefore the annular area in the box,

occupied by the furface of the mercury, is 49 times the furface

of the mercury in the tube, confequently it is to the fum of

thefe two furfaces as 49 to 50, and therefore it follows, from

what has been faid, that the propofed fcale, whofe length is

to that of the common fcale as 49 to 50, will be the proper

corred fcale for this barometer.

The foregoing rule, when expreffed in general terms, will

dired us how to conftrud a portable barometer, whofe contraded

or corred fcale fhall bear any given proportion we pleafe to

the common fcale of inches. Take two numbers, differing

by a unit, the lefTer of which fhall be to the greater in the

proportion we intend the contraded fcale fhall have to the

common one : then as a unit is to the lefTer of thefe numbers,

fo let the diameter of the bore of the tube be to another line

;

between this line and the diameter of the bore find a mean

proportional,

\
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proportional, and make it one fide of a right-angled triangle,

and let the other fide be equal to the diameter of the tube.

The hypotenufe will be the diameter that the box of the

barometer ought to have, in order that the propofed fcale may

be the proper fcale for it.

Portable barometers have the advantage of being filled with

lefs trouble than the common ones ; for when the tube is filled,

we have nothing more to do than to pour into the box as much

mercury as we are fure will cover the orifice of the tube,

in whatever pofitions the inftrument may be placed, and then

ferew the cover on the bottom of the box with a collar of

leather to prevent the mercury from getting at the threads of

the fcrew. The upper part of the box, which is folid, ought

not to be lefs than | of an inch in length, that it may take

a fufficient hold of the tube cemented into it. The end of the

tube fhould go into the cavity of the box fo far as the middle

of its length, and we ought to pour into the box as much

mercury as will leave only i of an inch in length to be occupied

by the air when the barometer is ered ; this fpace will be

fufficient to allow the mercury in the tube to fall through ten

or twelve inches, which will be full enough for meafuring

the heights of any places to which we ufually have accefs, and

we may be then fure we have put in as much mercury as will

cover the orifice of the tube in any pofition of the inftrument.

One reafon, I believe, why it was thought neceffary that air

Ihould be excluded from the box of a barometer, while it was

carried from one place to another, was, that the mercury would

be
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be more apt to imbibe the air into its pores when they were

agitated together by the carriage. If, on this account, it be

thought beft to prevent fuch agitation, it may be done more

eafily than by any of the contrivances I have met witli ; for,

when the gage-hole is flopped, invert the inftrument, unfcrew

the bottom of the box, and put in a piece of cork that may

fill the fpace which was occupied by the air, and the cover

being fcrewed on again will keep all tight. The cork having

a thread put through it will be eafily removed, and it ought to

go into the box fo eafily as to let the air pafs out by its fides.

I have not met with any experiments made to fhew what

quantity of air mercury will abforb after being well purged

of air. An experiment for this purpofe may be conveniently

and accurately made in the following manner : As foon as

a portable barometer is filled with mercury, well purged of air,

let it be hung up along with a thermometer in a cool place,

where the temperature of the air is not like to vary ; and,

when the mercury has attained the temperature of the place,

fiiut the box of the barometer and mark the height at

which the mercury then ftands. On this occafion not more

than y'- of an inch in length fhould be left for the air in the

box. When the barometer has remained in this fituation for

fome time (during which the mercury in it fhould be now and

then agitated), if it has imbibed any proportion of the included

air, fuppofe y'-, the air will then have loft Vo of '^s elafticity,

and confcquently the column of mercury fuftained will lofe

-•- of its height, or will have defcended in the tube about three

Inches. Thus the defcent of the mercury will fhew accurately

the proportion of the air that has been abforbed.

As
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As you have turned my attention to this fubjed, I now fend

you fuch remarks as have occurred to me ; fome of which may

poiTibly be ufeful to thofe who are employed in barometrical

obfervations.

I am, dear Sir,

Your's, &c.

H. HAMILTON.
Dublin., February 6th., 1792.

To the Rev. BoSlor J. A. Hamilton.

POSTSCRIPT.
I FIND the mercury in my portable barometer (now a con-

fiderable time in ufe) varies as freely, when the cover is fcrewed

clofe to the top of the box, as it could do in any open barometer

;

for I never could perceive the leaft alteration in the height

of the mercury upon opening the hole in the box after it had

been a long time clofed, fo that the air muft have free accefs

to the box though it is clofe enough to retain the mercury

perfectly. The fame thing may happen in other clofe barometers,

and when it does happen it is an advantage, as it faves the

trouble of turning the cover and bringing together the holes

in it and the box, whenever we would know the height of the

mercury. I therefore thought this circumftance worth mentioning.

This kind of barometer will ferve juft as well at fea as at land,

and will fupply what has been much wanted ; as none of the

contrivances for a marine barometer have been found to anfwer

the purpofe fufBcicntly.
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What are the MANURES moji advantageoujly applicable

to the VARIOUS SORTS o/" S O I L S, and what are

the CAUSES of their BENEFICIAL EFFECT

in each PARTICULAR INSTANCE.

Idoneus Patriae, sit Utilis Agris,

JuvEN. Sat, 14.

XxGRICULTURE is the art of making the earth produce Read Jan. 4,

the largeft crop of ufeful vegetables at the fmalleft expenfe ; ,

'^^'''

it has often been remarked that, amidft the various improvements

which moft of the pradlical arts have derived from the progrefs

lately made in natural philofophy and chemiflry, none have

fallen to the fliare of agriculture, but that it remains nearly

in the fame ftate in which it exifted two thoufand years ago.

Vol. V. R "

I am



I am far from allowing the truth of this obfervatlon taken in

its totality ; to refute it we need only compare the writings of

Cato, Columella or Pliny, with many modern Tracfls, or ftill

better, with the modern pradice of our heft farmers ; it mull

be granted, however, that vague and fortuitous experience has

contributed much more to the prefent flourlfhing flate of this

art than any general principles deduced from our late acquired

knowledge, either of the procefs of vegetation, or of the nature

of foils ; but the jdiill thus fortuitoufly acquired is necelTarily

partial, and generally local ; the very terms employed by the

perfons who moft eminently poflefs it are generally of a vague

and uncertain fignification. Thus Mr. Young, to whofe labours

the world is more indebted for the diffufion of agricultural

knowledge than to any writer who has as yet appeared, remarks

that in fome parts of England, where hufbandry is fuccefsfully

pradifed, any loofe clay is called marie*; in others marie is

called chalk f, in others clay is called loam J. Philofophic

refearches have been made, not yet fufficiently noticed ; much

information may be derived from Monfieur Du Hamel, and

much more from the well-diredled experiments of Mr. Tillet §.

Immenfe flrides have been made in this career by the illuftrious

Bergman ; Dr. Prieftley's experiments have thrown a new light

on this as well as on every other objedl of natural philofophy.

Mr. Lavoifier's new theory explains many circumftances before

inexplicable
;

• Firft Eaftern Tour 178. +2 Bath. Mem. 192. 220.

% 2 Bath. Mem. 137. J Mem. Par. 1772.
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inexplicable ; difcoverles of great importance have been made

hj Mr. Senebier and Dr. Ingenhouz ; even Mr. Young has

not always confined his attention to the mere pradical part,

but fometimes happily extended it to objeds of a more general

and fpeculative nature ; but the fulled light, perhaps, has

been throv^m on this fubje6l by the late difcoverles of Mr.

Haflenfraz *.

If the exacl connedlion of efFeds, with their caufes, has not

been fo fully and fo extenfively traced in this as in other fub-

jedls, we mufl attribute it to the peculiar difficulties of the

inveftigation ; in other fubjeds expofed to the joint operation

of many caufes, the effedl of each, fingly and exclufively taken,

may be particularly examined ; the experimentor may work

in his laboratory with the objedt always in his view ; but the

fecret procefles of vegetation take place in the dark, expofed

to the various and indeterminable influences of the atmofphere,

and require at leaft half a year for their completion ; hence the

difficulty of determining on what peculiar circumflance fuccefs

or failure depends ; the diverfified experience of many years

can alone affiard a rational foundation for folid fpecific con-

clufions. It cannot therefore be expedled that new^, decifive

and diredl experiments fhould be laid before the Academy

within the time prefcribed for anfwering this queflion. The

refolution. of the firfl part mufl be deduced from a flatement

R 2 of

* Annales Chymigucs, Vol. 13. 14.
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of fads long eftablifhed by multiplied experience; and that

of the fecond by the application of more general principles to

the explanation of thofe fads.—But before we proceed to either

branch of this queftion the diftindions and denominations

both of foils and manures muft be exadly fettled and accurately

defined.

CHAP I.

ni ; lu

Of SOILS and MANURES.

SECT I. 0/ S O I L S.

Land, confidered as the bafis of vegetation, is called 70//.

Soils confift of different combinations of two or more of

the four primitive earths, namely, the calcareous (which I

fometims call mild calx), magnefia, argill, and the filiceous.

For a more accurate defcription of thefe I muft refer to books

of mineralogy, and fhall only remark that by calcareous

earths are meant chalk, and all ftones that burn to lime

;

they are eafily diftinguiflied by their property of effervefcing

with acids.

Magnesia
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Magnesia is never found alone; its diftinguifliing characfler

confifls in affording a bitter fait, generally called Epfom fait,

when combined with the vitriolic acid.

Argtll is that part of clay to which this owes its property

of feeling foft and undluous, and of hardening in fire ; it is

difficultly foluble in acids, and fcarce ever effervefces with them
;

when combined with the vitriolic acid it forms alum.

Siliceous earth is often found in a flony form, fuch as

flint or quartz, and flill more frequently in that of a very fine

fand, fuch as that wheceof glafs is made ; it does not effervefce,

nor is it foluble in any of the common acids..

To thefe we may add Iron, in that imperfcdl flate in which

it exifts when reduced to ruft, and commonly called calx of

iron. •

The foils moft frequently met with, and which deferve a

diftindl confideration, are clay, chalk, fand and gravel, clayey

loam, chalkey loam, fandy loam, gravelly loam, ferruginous

loam, boggy foil, and heathy foil, or mountain, as it is often

calleid.

Clay is of various colours, for we meet with white, grey,

brownifh red, brownifh black, yellowifh or bluifli clays ; it

feels fmooth and fomewhat imdluous ; if moid, it adheres to

the fingers, and if fufficiently fo it becomes tough and du(5tile.

If
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If dry It adheres more or lefs to the tongue, if thrown into

water it gradually difFufes itfelf through it, and flowly feparates

from it. It does not ufually efFervefce with acids, unlefs a ftrong

heat be applied, or that it contains a few calcareous particles or

magnefia. If heated, it hardens and burns to a brick.

It confifts of argill and fine fand, ufually of the filiceous kind,

in various proportions, and more or lefs ferruginous. The argill

forms generally from 20 to 75 per cwt, of the whole mafs, the

fand and calx of iron the remainder. Thefe are perfe<flly feparable

by boiling in ftrong vitriolic acid.

Chaik, if not very impure, is of a white colour, moderate

confiflence, and dufty furface, ftains the fingers, adheres flightly

to the tongue, does not harden when heated, but, on the con-

trary, in a ftrong heat burns to lime, and lofes about -*- of

Rs weight ; it efFervefces with acids and diflblves almoft entirely

therein. I ftiall alfo add that this folution is not difturbed by

cauftic volatife alkali, as this circumftance diftinguiflies it from

magnefia—it promotes putrefadion.

Sand. By this is meant fmall loofe grains of great hardnefs

not cohering with water, nor foftened by it ; it is generally of

the filiceous kind, and therefore infoluble in acids.

Gravel differs from fand chiefly in fize^ however, ftones

of a calcareous nature, when fmall and rounded, are often

comprehended under that denomination.

Loam



[ '35 ]

Loam denotes any foil moderately cohefive, that is, lefs fo than

clay, and more fo than loofe chalk ; by the author of the body

of agriculture it is faid to be a clay mixed with fand. Dodlor

Hill defines it an earth compofed of diffimilar particles, hard,

ftiff, denfe, harfli and rough to the touch, not eafily dudlile

while moift, readily difFufible in water, and compofed of

fand and a tough vifcid clay. The definition I have given

feems mofl fuited to the different fpecies I fliall now enumerate.

Clayey Loam denotes a compound foil, moderately cohefive,

in which the argillaceous ingredient predominates. Its cohe-

rence is then greater than that of any other loam, but lefs

than that of pure clay ; the other ingredient is a coarfe fand,

with or without fmall mixture of the calcareous ingredient.

It is this which farmers generally call Jirojig, Jllff^ cold and

heavy loam, in proportion as the clay abounds in it.

Chalkey Loam. This term indicates a loam formed of clay,

coarfe fand and chalk, in which, however, the calcareous

ingredient or chalk much predominates. It is lefs cohefive

than clayey loams,

Sandy Loam denotes a loam in which fand predominates

j

It is lefs coherent than either the abovementioned. Sand, partly

coarfe and partly fine, forms from 80 to 90 per cent, of this

compound.

Gravelly Loam differs from the laft only in containing

a larger mixture of coarfe fand or pebbles. This and the two

laft
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laft are generally called by farmers, light or hungry foils; par-

ticularly when they have but little depth.

Ftrruginous Loam, or Till. This is generally of a dark brown,

or redclifli colour, and much harder than any of the preceding;

it confifts of clay and calces of iron more or lefs intimately

mixed ; it may be diftinguifhed not only by its colour, but alfo

by its fuperior weight ; it fometimes effervefces with acids,

and fometimes not ; when it does, much of the irony part may

be feparated by pouring it, when well dried, into fpirit of

fait, from which the iron may afterwards be feparated by alkalis

or chalk.

Akin. To this are certain vitriolicfoils .,
which, when

fteeped in water, impart to it the power of reddening fyrup of

violets. Thefe are generally of a blue colour, but redden when

heated.

Boggy Soil, or Boggs, confift chiefly of ligneous roots of de-

cayed vegetables mixed with earth, moflly argillaceous, and

fand, and a coaly fubftance derived from decayed vegetables.

Of boggs there are two forts ; the black, which contain a

a larger proportion of clay and of roots more perfedly decayed,

with mineral oil ; in the red the roots feem lefs perfedly decayed,

and to form the principal part.

Heathy Soil is that which is naturally produflive of heath.

SECTION
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SECTION II.

Of Manures,

Manure denotes any fubftance or operation by which a foil is

improved. To improve a foil is to render it capable of producing

corn, legumens, and the moft ufeful grafl'es.

The fubftances principally ufed as manures, are chalk, lime,

clay, fand, marie, gypfum, afhes, ftable dung, mucks, farm-yard

dung, pounded bones, fea-wced, fweepings of ditches, old ditches.

Other manures or top-dreffings, as they arc employed chiefly to

promote the growth of vegetables, and not merely with a view

of improving the foil, I omit.

The operations ufed to improve foils, are fallows, draining,

paring and burning. . ^ - .

I

Of chalk, clays and fand we have already treated.

Lime -is a fubftance whofe external charaders and mode of

produ.<3i,9n are well known. , It differs from chalk and powdered

limeftone chiefly by the abfence of fixed air, which is expelled

from thefe during their calcination. This air it greedily re-

abforbs from the atmofphere, and all other bodies with which
• j; '..vsj. . . : - -^

- .
'. '^ '''."'

it^cpmes in contad, and whi^^ can furnifli it j^^ihut it, cannot

. rVoL. V. S unite
}0



unite with the air unlefs it is previoufly moiftened. loo parts

quick-hme abforb about 28 of water. It is foluble in about

700 parts of this fluid. To regain its full portion of air from

the atmofphere it requires a year or more, if not purpofely

fpread out ; it refifts putrefadion ; but with the afliftance of

moifture it refolves organic fubftances into a mucus.

Marle is of three forts, calcareous, argillaceous, and filiceous

or fandy. All are mixtures of mild calx (/. e. chalk) with

clay, in fuch a manner as to fall to pieces by expofure to the

atmofphere, more or lefs readily.

Calcareous Marle is that which is moft commonly under-

ftood by the term Marie without addition. It is generally of

a yellowifh white, or yellowifh grey colour, rarely brown or

lead coloured. It is fcldom found on. the furface of land, but

commonly a few feet under it, and on the fides of hills, or

rivers that flow through calcareous countries, or under turf in

boggs—frequently of a loofe texture, fometimes moderately co-

herent, rarely of a ftoney hardnefs, and hence caAeA Jlone marle
-f'

fometimes of a compad, fometimes of a lamellar texture, often

fo thin as to be called paper-marle ; it often abounds with

fliells, and then is called Jhell-marle, which is looked upon as

the beft fort—when in pow'der it feels dry between the fingers,

—

put in water it quickly falls to pieces or powder, and does not-

form a vifcid mafs—it chips and moulders by expofure "to the"

air and moifture, fooner or later, according to its hardnefs and

the proportion of its iiigredienfs ; if" heated it will not forma-

brick, but rather lime ; it effferv^cies with all' acids ; it confifts

of (
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of from 33 to 8o per cent, of mild calx, and from 66 to 20 per

cent, of clay.

To find its compofition, pour a few ounces of weak, but

pure fpirit of nitre or common fait into a florence flafk
;
place

them in a fcale and let them be balanced; then reduce a few

ounces of dry marie into powder, and let this powder be care-

fully and gradually thrown into the flaik, until after repeated

agitation no effervefcence is any longer perceived; let the

remainder of the powdered marie be then weighed, by which

the quantity projcded will be known; let the balance be then

reftored; the difference of weight between the quantity pro-

jeded and that requifite to reflore the balance will difcover

the weight of air loft during the effervefcence ;
if the lofs

amounts to 13 per cwt. of the quantity of marie projeded, or

from 1 3 to 32 per cwt. the marie effayed is calcareous marie.

This experiment is decifive when we are affured by the external

charaders abovementioned that the fubflance employed is marlc

of any kind ;
otherwife fome forts of the fparry iron ore may

be miflaken for marie. The experiments to difcover the argil-

laceous ingredient, being too difficult for farmers, I omit. The

refidue left, after folution, being well wafhed, will when duly

heated, generally harden into a brick.

Argillaceous Marle contains from 68 to 80 per cwt. of

clay, and confequently from 32 to 20 per cwt. of aerated calx

its colour is grey, or brown, or reddifh brown, or yellowifh or

bluifh grey—it feels more unduous than the former, and adheres

to the tongue—its hardnefs generally much greater—in water

S 2 it
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it falls to pieces, more flowly, and often into fquare pieces-

it alfo more flowly moulders by expofure to the air and moifture,

if of a loofe confiftcnce; it hardens when heated, and forms

an imperfect brick.—Jt effervefces with fpirit of nitre or com-

mon fait, but frequently refufes to do fo with vinegar—when

dried and projcdled into fpirit of nitre in a florence flafk, with

the attentions abovementioned, it is found to lofe from 8

to lo per cwt. of its weight. The undiffolved part, well waflied,,

will, when duly heated, harden into a brick.

Siliceous or Sandy Marles are thofe whofe clayey part

contains an excefs of fand, for, if treated with acids in the

manner abovementioned, the refiduum or clayey part will be

found to contain above 75 per cwt. of fand—confequently chalk

and fand are the predominant ingredients.

The colour of this marie is brownifh grey, or lead-coloured

—

generally friable and flakey, but fometimes forms very hard

lumps,—it does not readily fall to pieces in water—it chips

and moulders by expofure to the air and moifture, but flowly

—

it effervefces with acids, but the refiduum after folution will

not form a brick.

Limestone Gravel : This is a marie mixed with large lumps

of limeftone ; the marie may be either calcareous or argillaceous;

but moft commonly the formef j the fandy part is alfo commonly

calcareous.

Gypsum
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Gypsum is a compound of calcareous earth and vitriolic and

;

it forms a diftind fpecies of the calcareous genus of fofllls, of

which fpecies there are fix families.

The general charader of this fpecies are

1. Solubility in about 500 times its weight of water, in the

temperature of 60".

2. Precipitability therefrom by all mild alkalis, and alfo by

cauftic fixed, but not by cauftic volatile alkali.

3. Ineffcrvefcence with acids if the gypfum be pure ;
but feme

families of this fpecies, being contaminated with mild calx,

{lightly efFervefcc.

4. Infolubility, or nearly fo in the nitrous acid, in the ufual

temperature of the atmofphere.

5. K J^ecific gravity^xt^cYim^ixom 2,16 to 2,31.

6. A degree of hardnefs, fuch as to admit being fcraped by

the nail.

7. When heated nearly to rednefs it calcines, and if then

it be flightly fprinkled with water it again concretes and

hardens.

8. It promotes putrefadion in a high degree.

Of
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Of the fix families of this fpecies I fhall defcribe only one,

namely that which has been moft advantageoufly employed as a

manure. Defcriptions of the other five fhould be found in

treatifes of mineralogy. It is called Jibrous gyp/urn.

Its colours are grey, yellowifh or reddifh, or filvery white,

or light red, or brownifh yellow, or ftripcd with one ot more

of thefe dark colours. It is compofed of fibres or flrias cither

ftraight or curved, parallel or converging to a common centre,

fometimes thick, fometimes fine and fubtile, adhering to each

other and very brittle

—

its hardnefs fuch as to admit being

fcraped with the nail—commonly femitranfparent, in fome often

in a high degree.

Ashes. Sifted coal afhes, thofe of peat, and white turf afhes,

have been found ufeful. Red turf afhes ufelefs and generally

hurtful. Wood-afhes have alfo been employed advantageoufly

in many cafes ; they contain either the four primitive earths,

as Mr. Bergman aflerts, or calcareous earth chiefly, according

to Achard, or calcareous and magnefia, according to D'Arcet.

They alfo contain fomc proportion of phofphorated felenite,

I. e, calcareous earth united to the phofphoric acid. Almoft all

contain alfo a fmall and variable proportion of common fait,

and Glauber's fait, and terrene falts, which, when in a fmall dofe,

all accelerate putrefadion ; alfo fmall bits of charcoal.

CHARCOAL is a fubftance well known ; it has frequently and

fuccefsfully been ufed as a manure, ifl; Young's Annals, 152, &&

Soap
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Soapboilers Waste forms an excellent manure for fome

foils; it contains, by Mr. Ruckert's Analyfis, 57 per cwt. of

mild calx, 11 of magnefia, 6 of argill, and 2 1 of filex.

Stable Dung. This is ufed either frefh or putrified ; the

firft is called long^ the other Jhort dung ; it abounds in animal

matter, eafily runs into putrefadion, and when putrified

ferves as a leaven to haften the decay of other dead vegetable

fubftances ; its fermentation is promoted by frequent agitation

and expofure to the air : yet it fhould be covered to prevent

water from carrying off mofl of its important ingredients, or

at leaft the water that imbibes them fliould not be loft.

Farm-yard Dung confifts of various vegetables, as flraw,

weeds, leaves, fern, &c. impregnated with animal matter ; it

-ferments more flowly than the former ; fhould be piled in heaps,

and ftirred from time ta time.—Fern putrefies very flowly

—

the water that ifTues from it fhould be preferved.

Some of thefe manures have been analyzed.

Talk
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Hence they fhoud be applied, not indifcriminately, but ac-

cording to circumftances, to be indicated in the fequel.

Pounded bones form alfo a manure much ufed in the neigh-

bourhood of great towns. They gradually depofite their oily

part, which contains a large proportion of animal coal which

is extricated by putrefadlion, and phofphorated calx. Hence

Bone-afh is alfo ufeful.

Sea-weed, particularly if mixed with earth, foon putrefies

and makes a good manure.

Sweepings of Ditches abound with putrid matter from de-

cayed vegetables, and hence form a manure.

Old Ditches, expofing a large furface to vegetation, contain,

when deftroyed, a quantity of decayed vegetables, which putrefy

and make a good manure; but in this and the former cafe,

it may be proper to diftinguifh of what foil they are compofed,

for reafons that will hereafter appear.

Fallowing is the principal operation by which exhaufted

lands are reftored to fertility ; its ufe feems to me to confift

in expofing the roots of vegetables to decay, whereby food for

a frefli growth is prepared ; the atmofphere alfo depofites fixed

air and carbonaceous fubftance on earth long expofed to it.

Draining is an operation equally necclTary and well known,

on which no more need be faid here.

Vol. V. T Paring
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Paring and Burning reduces the roots of vegetables to coal

and afhes, and thus prepares both a flimulant and nutriment for

plants, as will be feen hereafter.

HAP II.

Of the Food of Plants, attd the Compofition of fertile Soilr.

Having in the preceding chapter explained the nature of

the different foils known in agriculture, and of the diiferent

manures whofe general utility has been afcertained by long

experience, we are now to enquire which of thofe manures are

moft advantageoufly applicable to each of thofe particular foils,

and what are the caufes of their beneficial effedt in each particular

inftance.

To proceed with order in this enquiry, we muft obferve

that the general effed expelled from the application of manure

is fertility ; that is, the moft copious produdion of corn and

graifes; and, fince fertility is itfelf the refult of the due admi-

niftration of the food of thofe vegetables, we muft firft fee what

that food is, and of what ingredients a foil ought to be com-

pofed in order to contain or adminifter it ; after which we

{hall
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{hall indicate by what manures each particular fort of foil is

brought into a fertile ftate, which is the beneficial effed expeded

from them, and how in each particular cafe they contribute to

the due adminiftration of the vegetable food which is the caufe

of their beneficial effed.

SECTION I.

Of the Food of Plants.

To difcover the food of plants, particularly of thofe which

form the objed of our prefent inquiry, we muft examine the

nature and proportion of the fubftances in which they grow,

and of thofe which they themfelves contain; thus we fhall be

enabled to fee which of the latter are derived from the former.

First, All plants (except the fubaqueous) grow in a mixed

earth moiftened with rain and dew, and expofed to the atmof-

phere ; if this earth be chemically examined it will be found

to confift of filiceous, calcareous and argillaceous particles, often

alfo of magnefia, in various proportions, a very confiderable

quantity of water, and fome fixed air. The moft fertile alfo

contain a fmall proportion of oil, roots of decayed vegetables,

a coaly fubflance arifing from putrefadion, fome traces of marine

acid and gypfum *." On the other hand, if vegetables be

T 2 analyzed,

• Home, 15 Mem. D'Agriculture, Par. 1790. Encycloped. Vegetation, p. 277-
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analyzed, they will be found to contain a large proportion of

•water and charcoal ; alfo fat and effential oils, refins, gums,

and vegetable acids, all of which are reducible to water, pure

air, inflammable air and charcoal ; a fmall proportion of fixed

alkali is alfo found, fome neutral falts, moft commonly 8;ypfum,

tartar vitriolate, common fait, and fait of fylvius. In corn, and

particularly wheat, phofphorated felenite is alfo found.

Hence we fee that, on the laft analyfis, the only "fubftance,

common to the growing vegetables, and the foils in which they

grow, are water, coal, different earths, and falts : Thefe,

therefore, are the true food of vegetables ; to them we fliould

alfo add fixed air, though by reafon of its decompofition it may

not be diftindly found in them, or at leaft not diftinguifhable

from that newly found during their decompofition.

I SHALL now examine the feparate fundtions of each of thefe

ingredients.

Of Water.

The agency of water in the procefs of vegetation has never

been doubted, though the manner in which it contributes to

it has not, until of late, been diftinftly perceived. Dodor

Hales has fhewn that in the fummer months a fun-flower,

weighing three pounds avoirdupoize, and regularly watered

every day, paflTed through it or perfpired 22 ozs. each day,

that is, nearly -^ its weight. He alfo found that a cabbage

plant, weighing i lb. 9 ozs. fometimes perfpired i lb. 3 ozs.

but
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but at a medium about half its weight *. Dodor Woodward

found that a fprig of common fpearmint, a plant that thrives

moft in moift foils, weighing only 28,25 grs. paffed through

it 3004 grs. in 77 days, between July and Odober, that is,

fomewhat more than its own weight each day. He did more,

for he found that in that fpace of time the plant increafed

17 grs. in weight, and yet had no other food but pure rain

water. But he alfo found that it increafed more in weight

when it lived on fpring-water, and ftill more when its food'

was Thames water f. From whence we may deduce that

graffes and corn, during the time of their growth, abforb

about one half their weight of water each day if the weather

be favourable. Secondly, That the water they thus pafs nou-

rilhes them merely as water, without taking any foreign fub-

flance into the account ; for 3000 grs. of rain-water, in Dodor

Woodward's experiment, afforded' an increafe of 17 grains,

whereas by Margraaff's experiments 5760 grs. of that water

contain only ^ gr. of earth J. But, Thirdly, It alfo follows,

that water contributes ftill more to their nourifhment when

it conveys to them earthy and faline particles, as fpring and

Thames waters do.

The manner in which pure water contributes to the nou-

rifhment of plants, befides the fervice it renders them in diftri-

buting the nutritive parts throughout their whole flrudure,

and forming, itfelf, a conftituent part of all of them, may be

underftood from modern experiments. Dodor Ingenhouz and

Mr.
t

* I Hales, 9. 10. 15. t a Phil. Tranf. Abr. 716. % 2 Margr. 6. 70^
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Mr. Senebier have fhewn that the leaves of plants expofed to

the fun produce pure air ; now v^'ater has of late been proved

to contain about 87 per cwt. of pure air, the remainder being

inflammable air. Water is then decompofed by the afliftance of

light within the vegetable ; its inflammable part is employed in

the formation of oils, refins, gums, &c. ; its pure air is partly

applied to the produdion of vegetable acids, and partly expelled

as an excrement.

Many indeed have aflerted that water is the fole food of

vegetables ; and among the experiments adduced to prove it,

that of Van Helmont, quoted by the illufl:rious Mr. Boyle *,

is by far the mofl fpecious. He planted a trunk of willow

weighing 5 lb. in an earthen veflTel filled with earth dried in

an oven, and then moiftened with rain water ; this veflTel it

appears he funk in the earth, and watered partly with rain

water and occafionally with difl;illed ; after five years he found

the tree to weigh 169 lb. and the earth in which it was planted,

being again dried, to have loft only 2 oz. of its former weight,

though the tree received an increafe amounting to 1 64 lb.

Before I proceed to the explication of this experiment, I

muft remark fome circumflances attending it : Firft, that the

weight of the earth contained in the veflTel at the commence-

ment and at the end of five years could not be exadly com-

pared,

* 2d Shaw's Boyle, 240.
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pared, becaufe the fame degrees of deficcation could not be

exadlly afcertained, and becaufe many of the fibrillas of the

roots of the tree muft have remained in the earth after the

tree was taken out of the veffel, and thefe muft have prevented

the true lofs of earth from being perceived. Secondly, that the

earthen veffel muft have frequently abforbed water impreg-

nated with whatever fubftance it might contain from the fur-

rounding earth in which it was inferted, for unglazed earthen

vefTels eafily tranfmit moifture, ift Hales 5, and Tiller's Mem.

Par. 1772, page 298, 304, 8vo. Thirdly, as it appears that the

pot was funk in the earth and received rain water, it is pro-

•bable that diftilled water was feldom ufed.

These circumftances being confidered, it will eafily be made

to appear that the rain water abforbed by the tree contained

as much earth as the tree can be fuppofed to contain.

First, The willow increafed in weight 1641b. in five years,

that is, at the rate of 2,71b. nearly per month, and it being an

aquatic it cannot be fuppofed to pafs lefs than its own weight of

water each day during the fix vegetating months. In the firft

month therefore it abforbed and pafled 5x30=1 5olb. and as each

pound of rain water contains -i- gr. of earth, 50 grs. of earth

muft have been depofited in the plant, and allowing no more

than 50 grains for the depofite of each of the fix months, we

ftiall have 50x6=300 for the depofite of the firft year ; but at the

end of the firft year the plant gains an acceflion of 321b. there-

fore
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fore in each of the fix fummer months of the fucceeding year

it paffes X 3730=110 lb. of water, and receives a depofite of

310 grains, and at the end of the fecond year the depofite amounts

to 2220 grains. At the commencement of the third year the

tree gaining a farther acceffion of 32 lb. mufl weigh 691b. and pafs

in each of the fummer months 69x30=270 lb. of water, and

receive a depofite of 690 grains, which multiplied into 6=4140

grains. At the commencement of the fourth year the tree ftill

gaining 32 lb. muft weigh loilb. and if it paffes 101x30 in

each of the fummer months it muft gain a depofite in each of

1 010 grains of earth, and at the end of the year 6060, At the

commencement of the fifth year it weighs 1331b. and gains at

the end of the fix months 23940 grains of earth. The quanti-

ties of earth depofited each year exceed 5 lb. avoirdupoife, a

quantity equal to that which 1691b. of willow can be fuppofed

to contain ; for the commiffioners employed to infped the fabri-

cation of falt-petre in France, having examined the quantities of

afties aflibrded by trees of various kinds, found that 1000 lb. of

fally, a tree much refembling the willow, afforded 281b. of afhes,

and confequently 1691b. fiiould produce 4,7 :];. I do not give

this calculation however as rigoroufly exad ; it is certain that if

the depofite left at the end of every month were exadly taken

the total would exceed the quantity juft mentioned, but that

found even by this rude mode fufficiently proves that water

conveys a portion of earth into vegetables equal to any that the

experiments hitherto made can prove to exift in them.

As

if 3d Tranf. Royal Irifli Acad.
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As to the coal or carbonaceous principle whicli this willow

muft alfo have contained, it is probable that much of it exifted

in the earth in which the willow grew ; fome is contained in

all moulds or vegetable earth, and as we are not told what fort

of earth Van Helmont ufed, we may well fuppofe it was good

vegetable earth, its quantity amounting to 20olb. This principle

may alfo have been contained in the water, for the purcft rain

water contains fome oleaginous particles, though in an exceeding

fmall proportion, as Mr. Margraaf has obfervedf , and all oil con-

tains coal. Some alfo may have pafTed from the furrounding

vegetable earth through the pores of the earthen vefTel, All

the other experiments, adduced to prove that water is the fole

food of plants, may be explained in the fame manner. Grains

of wheat have been made to grow on cotton moiftened with

water; each produced an ear, but that ear contained but one

grain*. Here the carbonaceous fubftance was derived from the

grain and afterwards difFufed and tranfported through the whole

plant by the water abforbed ; for it muft be obferved that grain,

like an egg, contains much of the nourifhment of its future ofF-

fpring—it is thus that tulips, hyacinths and other plants, expand

and grow in mere water.

The earth contained in rain-water is united partly with

tlie nitrous and marine acids, as Margraaf has fhewn, but far

the greater part only with fixed air; for the feeble traces of

the two former acids could not hold in folution the loo grains

of earth which he found in 30olb. of rain-water.

Vol. V. U Br

f 2d Marg. 15, 90. * 2d Young's Annals, 487.
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By far the greateft proportion of vegetable fubftances confifts

of water ; according to Mr. Young and Ruckert grafs lofes

about
I-

of its weight on being dried into hay *. Dr. Hales

found a fun-flower plant, which weighed 48 ounces, to lofe 36

ounces by drying in the air during thirty days f , and confequently

to have loft | of its weight : even vegetables, to appearance

thoroughly dry, contain from | to i- of their weight of water |.

This water is not all in a liquid ftate, but by the lofs of much qf

its fpecific heat is in great meafure folidified.

Of Coal, or the Carbonic Subjlance.

To Mr. HafTenfraz we owe the difcovery, that coal is an

eflential ingredient in the food of all vegetables ; though

hitherto little attended to, it appears to be one of the primaeval

principles, as antient as the prefent conftitution of our globe

:

for it is found in fixed air, of which it conftitutes above ^ part
;

and fixed air exifts in limeftones and other fubftances, which date

from the firft origin of things.

Coal not only forms the refiduum of all vegetable fubftances,

that have undergone a flow and fmothercd combuftion, that is,

to which the free accefs of air has been prevented, but alfo

of all putrid vegetable and animal bodies ; hence it is found in

vegetable and animal manures that have undergone pvjtrefadion,

and

* 2d Young's An. 16. 2d. Ruckert 139.

t ift Hales, 8.

:|; Ruckert 28. Seneb. Encydop. Vegetation, 52.
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and is the true bafis of their amelliorating powers ; if the water

that paffes through a putrefying dunghill be examined it will

be found of a brown colour, and if fubjeded to evaporation

the principal part of the refiduum will be found to confift of

coal *. All foils fteeped in water communicate the fame colour

to it in proportion to their fertility, and this water being eva-

porated leaves alfo a coal, as Mr. HafTenfraz and Fourcroy atteft -j-.

They alfo obferved that fhavings of wood being left in a moift

place for nine or ten months began to receive the fermentative

motion, and being then fpread on land putrefied after fome

time and proved an excellent manure J. Coal, however, cannot

produce its beneficial efFeds but in as much as it is foluble in

water ; the means of rendering it foluble are not as yet well

afcertained ; neverthelefs it is even now ufed as a maniu-e, and

with good eifed §. In truth the fertilizing power of putrid,

animal and vegetable fubftances were fully known even in the

remoteft ages, but moft fpeculatifts have hitherto attributed

them to the oleaginous, mucilaginous, or faline particles then

developed, forgetting that land is fertilized by paring and burnings

though the oleaginous and mucilaginous particles are thereby

confumed or reduced to a coal, and that the quantity of mucilage

oil or fait in fertile land is fo fmall that it could not contribute

the loooth part of the weight of any vegetable, whereas coal

is fupplied not only by the land but alfo by the fixed air com-

bined with the earths, and alfo by that which is conftantly fet

loofe by various proceffes, and foon precipitates by the fuperiority

of its fpecific gravity, and is then condenfed in, or mechanically

U 2 abforbed

* 74 An. Chy. 56. f Ibid. % Ibid. § Young's Annals.
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abforbcd by foils, or contained in dew. Lands, which contain

iron in a femicalcined ftate, are thereby enabled to decompofe

fixed air, the iron, by the help of water, gradually attrading the

pure air which enters into the compofition of fixed air, as Mr.

Gadolin has fhewn *, a difcovery which appears to me among

the moft important of thefe later times; but thefe calces of

iron may again be reftored to their former ftate by union with

oleaginous fubftances, as Mr. Beaume has noticed, and this is

one of the benefits refulting from the application of dung before

it has fully putrefied f.
Hence we may underfland how foils

become effete and exhaufted, this effedt arifing in great meafure

from the gradual lofs of the carbonic principle dcpofited by

vegetable and animal manures, and from them paffing into the

growing vegetables, and alfo from the lofs of the fixed air con-

tained in the argillaceous part of the foil, which is decompofed

by vegetables, and from the calcination of the ferruginous particles

contained in the foil. I fay in great meafure^ becaufe other

caufes contribute to the diminution of fertility, which fhall pre-

fently be mentioned. Hence alfo we fee why lands paftured

remain longer fertile than thofe whofe vegetable crop is carried

off, as much of the carbonaceous principle is reftored by the ex-

crements of the pafturing animals why fome crops exhauft

more than others, becaufe corn, and particularly wheat, contains

more of the carbonic principle than graffes, and very little of

its exuviae are left behind why fallows are of fome ufe,

as the putrefadion of the roots of weeds and the abforption of

fixed air by clays, arc thereby promoted why vegetables

thrive

• ift Chym. Ann. 1791. 53.

t The affinities of coal and iron to pure air vary with the temperature.
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thrive moft in the vicinity of towns, becaufe the carbonic princi-

ple is copioufly difperfed by the fmoak of the various combuftibles

confumed in inhabited places—why foot is fo powerful a manure

—

why burning the clods of gralTy land contributes fo much to its

fertility, and then only when the fire is fmothered and coal pro-

duced, befides many other agricultural phasnomena too tedious to

relate ; but I muft not omit that the phofphoric acid is found

in coal, and this enters into the compofition of many vege-

tables.

The quantity of coal in vegetables is various according to their

various fpecies, age and degrees of perfedion ; wood and cora

contain moft, graffes leafl. Wiegleb found dry beech wood to

contain about i of its weight of coal*. Weftromb found trifo-

lium pratenfe, a fort of clover, to contain about ^ ; hence after

water it is the moft copious ingredient in vegetables.

Of Earths.

The next moft important ingredient to the nourifhment of

plants is earth ; and of the different earths the calcareous feems.

the moft neceffary, as it is contained in rain-water ; and, abfo-

lutely fpeaking, many plants may grow without imbibing any

other. Mr. Tillet found corn would grow in pounded glafs f;
Mr. Succow in pounded fluor fpar, or ponderous fpar, or gyp-

fum X '> but Tillet owns it grew very ill ; and Haflenfraz, who
repeated this experiment, found it fcarcely grow at all when the

glafs

• Uber die alkalis, p. 76. f Mem. par. 1772. 301. 8vo. % ^^ iftChym. An. i784^
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glafs or fand were contained in pots that had no hole in the

bottom through which other nutritive matter might be con-

veyed. It is certain, at leaft from common experience, that

neither grafles nor corn grow well either in mere clay, fand or

chalk, and that in vegetables that grow moft vigoroufly, and in

a proper foil, three or four of the fimple earths are found. Mr.

Bergman, on the other hand, affures us he extraded the four

earths, the filiceous, argillaceous, calcareous and muriatic, in dif-

ferent proportions from the different forts of corn *. Mr.

Ruckert, who has analyzed moft fpecies of corn and grafles, found

alfo the four above-mentioned earths in various proportions in

all of them. Of his analyfis I fhall here give a fpecimen, com-

prehending however the calcareous and muriatic in the fame

column, as this laft fcarcely deferves particular notice:

One hundred parts of
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Mr. Ruckert is perfuaded that earth and water in proper

proportions form the fole nutriment of plants ; but Mr. Giobert

has clearly fiiewn the contrary, for having mixed pure earth of

alum, filex, calcareous earth and magnefia in various propor-

tions, and moiftened them with water, he found that no grain

would grow in them ; but when they were moiftened with water

from a dunghill corn grew in them profperoufly *. Hence the-

neceflity of the carbonic principle is apparent.

The abfolute quantity of earth in vegetables is very fmalL

Dr. Watfon informs us that io6 avoirdupoife pound = 1696 ozs.

of oak, being carefully burned, left but 19 ozs. of afhes, and from

thefe we muft dedudt 1,5 for fait, then the earthy part amounts

only to 17,5. that is, little more than one per cwt. The com-

miflioners appointed to infped the faltpetre manufa£lory found

nearly the fame refult, namely 1,2 per cwt. in beech 0,453, and

in fir only 0,003. Hence we need not wonder at trees growing,

among rocks where fcarce any earth is to be feen ; but in the

ftalks of Turkey wheat or maize they found 7 per cwt. of earth,

in fun-flower plant 3,7 f ; fb that, upon the whole, weeds and

culmiferous plants contain more earth than trees do. Mr.

Weftromb found trifolium pratenfe to contain about 4,7 per cwt.-

of earth, of which 2 per cwt. was mild calx, nearly 2 more filex,

0,7 argill, together with a fmall proportion of phofphorated iron,

calx of iron and manganefe J^

Since.

* Encyclop. Vegetation^ 274. f See 3 Tranf. Royal Irifli Academy.

X iftChy. An. 1787.
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Since plants derive fome proportion of earth from the foil

on which they grow we cannot be furprifed that thefe foils

Should at length be exhaufted by crops that are carried oiF, fuch

as thofe of corn and hay, particularly the former ; even lands

paflured muft at laft be exhaufted, as the excrements of animals

do not reftore the exad quantity that the animals have confumed
;

and hence the utility of mucks, as the reftoration is performed

by more animals than have been employed in the confumption.

Hence alfo a fucceflion of different crops injures land lefs than

a fucceflion of crops of the fame kind, as different proportions

of the different earths are taken up by the different vegetables.

Finally, we may hence derive the utility of marling land, as the

deficient earths are thereby replaced. This fubjed admits of

more precifion than has been hitherto imagined, and may even

be fubjeded to calculation. The abfolute quantity and rela-

tive proportions of the various earths in an acre of land may

be determined, fo may that in the crops of different vegetables,

and by comparing both, the time alfo may be found in which

the land muft be exhaufted, unlefs renovated by various manures
;

thus the neceffity of marling, the kind of marie or other ma-

nures, and the quantity neceffary to an acre of land may be very

nearly afcertained.

Earths cannot enter into plants but in a ftate of folution, or

at Icaft only when fufpendcd in water in a ftate of divifion as

minute as if they had been really diffolved. That filiceous earth

may be fufpended in fuch a ftate of divifion appears from various

experiments, particularly thofe of Mr. Bergman, who found it

thus diftufed in the pureft waters of Upfal ; and it is equally cer-

tain
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tain that it enters copioufly into vegetables. Both his experi-

ments, and efpecially thofe of Mr. Macie, eftablifh this point

beyond contradiaion*. Argillaceous earth may alfo be fo finely

difFufed as to pafs through the beft filters, fo alfo may calx, as

appears from the quantity Margraaf found in the pureft rain

water. This earth is even foluble by means of an excefs of

fixed air in about 1500 times its weight of water. It may alfo

be and moft frequently is converted into gypfum by the vitriolic

acid which moft clays contain, as Mr. Morveau has ftiewnt, and

then it is foluble in 500 times its weight of water.

Vegetables not only require food, but alfo that this food be

duly adminiftered to them ; a furfcit is as fatal to them as abfo-

lute privation. Dodor Hales obferved that a young pear-tree,

whofe roots were fet in water, abforbed a fmaller quantity of it

every day, the fap veffels being faturated and clogged by it
;
and

Mr. Miller found that too much water rotted the young fibres of

the roots as faft as they pufhed outf- Saturated folutions of

dung appeared to Mr. Du Hamel equally hurtful §. Now the

prefervation and due adminiftration of this liquid food is effeded

by due proportions of the fimple earths and their loofe or con-

denfed ftate. Their fituation in other refpcds being the fame,

thofe that abound in the argillaceous principle are the moft reten-

tive of water : thofe that abound in the coarfe filiceous, leaft—

the calcareous being intermediate between both ;
various fpecies

Vol. V. X
^

«f

• Phil. Tranf. 1791. t "^ Eneycloped. Chymlc. 123.

f ift Hales, 17. § Mem. Par. 1748.
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of vegetables requiring various quantities of water and other

food ; hence it is that every fort of foil bears vegetables pecu-

liarly adapted to it, while others do not grow at all or but ill in

it. By the experiments of Mr. Bergman we find that

Argill takes up 2, 5 times its weight of water when faturated fo

as to let none drop.

Magnefia - 1,05

Chalk - o, 5

Siliceous fand 0,21;

Fixed Air.

That plants do not thrive, but moft frequently perifli, when

furrounded by an atmofphere of fixed air, has long been ob-

ferved by that great explorer of the moft hidden proceffes of

nature, Dodor Prieftley ; but that fixed air imbibed by the roots

is favourable to their growth feems well ellablifhed by the expe-

riments of Dodor Perceval of Manchefter, and fully confirmed

by thofe of Mr. Ruckert. This laft-mentioned philofopher planted

two beans in pots of equal dimenfions filled with garden

mould. The one was watered almoft daily with diftilled, the

other with water impregnated with fixed air in the proportion of

^ cubic inch to an ounce of water ; both were expofed to all

the influences of the atmofphere except rain. The bean treated

with aerated water appeared over ground nine days fooner than

that moiftened with diftilled water, and produced 25 beans,

whereas
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whereas tlie other pot produced only 15. The fame experiment

was made on ftock july-flowers and other plants with equal

fuccefs *. The manner in which fixed air a^ts in promoting

vegetation feems well explained by Mr. Senebier :
he firft dif-

covered that frefh leaves expofed to the fun in fpring-water,

or water flightly impregnated with fixed air, always produce

pure air as long as this impregnation lafts ; but as foon as it is

exhaufted, or if the leaves be placed in water out of which this

air has been expelled by boiling, they no longer afford pure

airf; from whence he infers that fixed air is decompofed, its

carbonic principle retained by the plant, and its pure air expelled.

It appears to me alfo, by ading as a ftimulant, to help the

decompofition of water. Mr. Haffenfraz, indeed, denies its

decompofition, but his arguments do not appear to hie con-

clufive, for reafons too tedious and technical to mention here.

The vitriolic acid contained in various clays brought into multi-

plied contadl with calcareous earth by the agitation of foils in

agricultural operations, and the motion of the roots, gradually

fets loofe the fixed air contained in this laft mentioned earth

;

that portion alfo of this earth, which is by water introduced

into the plant, is decompofed, and its air fet loofe by the vegetable

acids of the plant.

Of Saline Subjiances.
.^ .^^^^^^g

Saline fubftances (gypfum and phofphorated calx excepted)

feem to ferve vegetables as they do animals, rather as a condi-

X - an^id b! mentum^

* 2d Chy. An. 1788, 399- t Sur I'influence de la Lumiere & 41 Rofier, 206.
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menium., or promoter of digeftion, than as a pabulum. This idea

is fuggefted by the fmallnefs of their quantity, and the offices

they are known to perform. Their quantity is always fmaller

than that of earth, and this we have already feen to be ex-

ceeding fmall.

Thus one thoufand pound of \b^

Oak gives of faline matter only - 1,5

Elm - - - 3,9

"Beech - - - 1,27

Fir - - 0,45

Vine branches - - 5,5

Fern - - 4>25

Stalks of Turkey wheat - - 17,5

Wormwood - - 73'

Fumitory - - 79»

Trifolium pratenfe - - 0,78

Vetches * - - - 27,5

Beans with their ftalks * - 20,

In all the experiments hitherto made the proportion of faline

matter to the earthy has been found fmalleft in woods. In

other

• 3 Ruck. 49.
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Other plants generally as i to 1,3, 1,5, or 2 ; however, Mr.

Ruckert has marked foroe exceptions, which I fliaii mention as

worthy of notice.

Proportion of Saline Suhjlances to the "Earthy,.

In Hemp
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Alkalis feem to be the produd of the vegetable prpcefs, for

either none or fcarce any is found in the foils, or in rain-water,

while in the vegetable they are moft probably neutralized, partly by

vegetable acids which are decorapofed in the procefs of com-

buftion, and partly by the vitriolic and marine acids. Weftromb

found tartar vitriolate and digeftive falts m th« juices of txifolium.

Gtpsum probably exifts in greater quantity in plants than it

appears to amount to after combuftion and lixiviation ; » much

of it muft be decompofed during combuftion, and ftill more

during lixiviation, by the alkalis exifting in the folution. Thus

the apparent quantity of tartar vitriolate is increafed.

Phosphorated Calx is found in grcateft quaiitity in wheat

where it contributes to the formation of the animal gluten.

Hence in rainy years the quantity of gluten in wheat has been

obferved to be fmaller *. Hence the excellence of bone-afhes

as a manure for wheat, and hence wheat fucceeds beft after

clover if the clover be fed off, but not if it be mowed f , as

much of the phofphoric acid is communicated by the dung

of aninials.

The chief ufe of tartar vitriolate feems to be, that it promotes

the decompofition of water, as Mr. Senebier has obferved X\ ::',

* 2d Witwer's DilTertations, 103.

f ad Young's Annals, 36, 37.

X SUr la Lumiere, p. 130. IV-''.:' ">ir

SECTION
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S E C T I O N II.

Of the Conjiliut'ion of fertile Sollsy and the Method of ejlmating

their Fertility.

The moft fertile foil is that which contains the greateft quan-

tity of the food of thofe vegetables that nourifh men and ufeful

animals, and adminifters it to them with due oeconomy.

The firft effential requifite therefore to a fruitful foil is, that

it contain a fufEcient quantity of the three or four fimple earths

abovementioned, and of the foluble carbonaceous principle. The

other requifites are, that the proportion of each, and general

texture of the foil, be fuch as to enable it to admit and retain

as much water as is neceffary to vegetation, and no more.

Now we have already feen that the retentive powers of

moifture are very different in the fimple earths : therefore the

proportions in which the fertility of a foil requires them to be

mixed muft be different in climates and countries that differ

confiderably in moiflure ; in the drier they muft be fuch as are

moft retentive, in the moijler fuch as fufter it to pafs or evaporate

more eafily.

The fame remark extends to fituation. Lands on a plain

fhould be fo conftituted as to be lefs retentive of water than thofe

fituated on a declivity, as is very evident.

.;;)no'j bn.':

So
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So lands that have a retentive or impermeable fubfoil fhould

be differently conflituted from thofe that have one lefs retentive

or more permeable. The time of the year in which rain moft

abundantly falls may alfo be w^orthy of notice.

These circumftances muft undoubtedly modify the conclufions

that may be drawn from the experiments I fliall now relate.

Analyfts of a fertile Soil in a very rainy Climate.

Mr. Giobert has communicated to the public the analyfis

of a fertile foil in the vicinity of Turin, where it rains yearly

above 40 inches on the fquare foot. He found lib. of it to con-

tain from 20 to 30 grains of extradtive matter which flamed

and burned, and therefore was a coal foluble in water ; 26 lb.

of it contained 1808 grains of water. The fimple earths were in

the following proportion per cwt *.

Silex, fron
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Silex, from 4362 to 4475

Argill — 509 — 793

Calx — 283 — 679

He alfo found it to contain a great deal of air (about 19 grains)

of which ^ was fixed, and the remainder heavy inflammable air
j

but no volatile alkali.

The weight of a cubic foot of this foil does not appear, nor

is its fpecific gravity given ; hence neither its texture, nor the

quantity of each ingredient, can be diredly afcertained
; yet from

the neceflity of its being in fome degree open, and the weights

of good foil found by Mr. Fabroni *, I conclude its fpecific

gravity cannot exceed 1,58 ; then a cubic foot of it fhould weigh

about i2olb. troy, or 100 avoirdupois.

In lefs fertile foils Mr. Giobert found the proportions of

Silex from 48 to 80

Argill — '7 — 22

Calx — 6 — II

Hence the troy pound contained of

Silex from 2716 to 4528

Argill — 396 — 1245

Calx — 339 — 622

allowing 100 grains for moifture, as either the calx or argill exceeds

the proportions in more fertile lands.

VoL.V. Y The

8 Young's Annals, 174.
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The fpecific gravity of thefe foils is not given, but it probably

exceeds or falls fhort of that of the more fertile foils.

In Barren Soils.

The proportions of Silex from 42 to 88

Argil — 20 — 30

Calx — 4 — 20

Hence the troy pound contained, allowing for water 120 grains,

Silex from 2368 to 4963

Argil — 1 1 28 — 1692-

Calx — 225 — 620

The fpecific gravity of thefe foils is not given, but it pro-

bably is either much above or much beloxv that of the former,

as they are either too clofe or too open. Mr. Fabroni found that

of barren fandy land 2,21.

Note alfo, that if the proportion of water be different from

that here fuppofed, the contents of the troy pound will alfo be

different, but may eafily be rectified.

Analyfis of a fertile Soil, where the fall of Rain is 24 Inches.

Mr. Bergman found th:;' a fertile foil, fituated on a plain,

where the yearly fall of rain amounts to 15 Swedifh (that is 23,9

Englifh inches) contained four parts clay, three of filiceous fand,

two.
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two of calcareous earth, and one of magnefia (in all ten parts),

but the laft not being of abfolute neceffity, may be annexed to

the calcareous.

The compofition of the clay he does not exprefsly mention,

but we may fuppofe it fuch as moft frequently occurs, contain-

ing 66 per cwt. of fine filiceous fand and 34 of of mere argill,

confequently 0,40 of it contain nearly 14 of mere argill, and 0,26

of fine filiceous fand.

The filiceous fand, mentioned by Mr. Bergman, is what wc

call gravel (confifting of ftone from the fize of a pea, or lefs,

to that of a nut) and thus he himfelf explains it*; this amounts

to 30 per cwt.

Hence we may ftate the proportions thus :

Coarfe Silex - - 30

Finer — - - 26
—— 56 parts

Argill — - - 14

Calx — - - 30

loo

The ufe of the gravel is to keep the foil open and loofe,

a circumflance abfolutely necefifary, as I have before obferved.

Y 2

.

The

* 5 Bergman, 102, 103.
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The fpecific gravity is not given, hut fhould not much exceed"

I fuppofe 1 600. Mufchenbrock found that ofgarden mould 1,630.

The carbonic matter was not known to Mr. Bergman.

The proportion in a troy pound, fi^ppofing the quantity of

water and coal not to exceed loo grains, ftands thus, omitting,

fradions :

Gravel
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tHefe he buried up to the furface in a garden, fowed in each

fome grains of wheat, and then abandoned them to nature.

Fertile Mixtures-.

I. The firft mixture he found fertile confifted of |- of the

potters clay of Gentilly = 0,375 i ^^ the parings of lime-

ftone and f of river fand = 0,25. In this the corn grew very

well for three years, that is, as long as the experiment lafted.

As potters clay is not pure argill, and as Mr. Tillet does not

mention the proportion the mere argillaceous part bore to the

filiceous, I muft fupply this defed, by fuppofing this clay to

contain near ^ its weight of pure argill, as it is clay of this

fort that potters generally chufe, and that of Gentilly is efteemed

one of the beft. Both the clay and limeftone, he tells us, were

pulverized, that they might more exuOly incorporate when

mixed. Then the centefimal proportions will Aand thus :

Coarfe Silex - - 2'5

Finer — - - 21^

46

Argill — - - i6,s

Galx — 37.5

100

The
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The quantities in the troy pound, fuppofing the water, &c. to

amount to loo grains, are,

Coarfe fand
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In the troy pound, fuppofing the quantity of water to amount

to loo grains, the quantities of the three earths will be,

Coarfe Silex
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Tn the two laft mixtures the proportions vary confiderably : The

firft may ferve as a model for the heavier foils, and the fecond for

the lighter. In thefc and the following experiments the carbonic

principle feems to have been extraded from the furrounding gar-

den mould with which the pots communicated by means of their

perforation at bottom.

Barren Mixtures

First.

Mr. Tillet, in his fixth and eighth experiment, mixed \ of

potters clay with |- of parings of limeflone and
-f-

oi Jine fand

;

the only difference between this mixture and that of the firft

experiment was, that in the firft experiment coarfe fand was

ufed and in this Jine, yet the former was fruitful in the higheft

degree •, but in this the grain profpered indeed the firft year, but

fickened in the fecond, and failed in the third—the proportions

have been already ftated. Here we have a clear proof of the ne-

celfity of an open texture in foils, without which the beft propor-

tions are ufelefs.
,

Second.

In his thirteenth experiment he employed a mixture of |- potters

clay, \ coarfe fand and \ marie. The corn grew well the firft

year, poorly the fecond, and decayed the third. The compofition

of the marie is not mentioned ; but fuppofing it to contain 70

per



E "^11 ]

per cwt. of calx, and 30 of clay, of which the one-half is argill,

it would form one of the richeft forts of marles. The centefimal

proportions of this mixture fhould be,

Silex -ai fciiJi 50 1 14=64.

Argill - II t 8=19

: V .

Calx .?\^^Y^i\-\o vr 17

100

And in the troy pound, fuppofing the water, &c. to amount to

100 grains, the quantities will be,

Silex - - 3622

.... Argill - - 1075

-. Calx - - 962

5659
O

The fterility of this mixture feems to proceed from a defedl

of calcareous earth. If we fuppofe the marie poorer in that earth

the defeft will be ftill greater. The retentive powers of the dif-

ferent earths with refped; to water being expreffed by the quan-

tities which each can retain without fufFering any to drop, as

above faid, and the quantities retained by the mixed mafs of thefe

earths being proportional to the refpedlive quantities of each,

Vol. V. Z it
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it fhould feem that in fertile foils, where the fall of rain is from

20 to 30 inches, this power fhould not exceed 70 nor fall fliort

of 50 per cent. It were of great confequence to fettle this point

with precifion, but to do this would require more numerous ex-

periments. To explain my meaning I fhall give one example.

Of the retentive Power of the fertile Soil mentioned by

Mr. Bergman.

This foil contains, as we have already feen, Silex - 56

Argill - 14

Calx - 3,0

Now the retentive power of 100 parts Silex = 25

Argill =250

Calx = 50

Confequently the retentive power of 56 parts Silex =13

14 — Argill=35

30 — Calx =15

63

The conftitution of the Irifli fertile foils has not been afcer-

taincd, nor has the average annual quantity of rain been deter-

min;ed here ; indeed the folution of the queftion propofed by the

Academy does not ftridtly require it fhould, not having been

limited to any particular country ; but I fhould fuppofe its befl

foil
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foil to approach to the nature of that of Upfal, the fall of rain

being probably between 24 and 28 inches. In 1792, which was

reckoned remarkably wet, it was 30.^ inches in Dublin.

Before I quit the experiments of Mr. TiUet it will be proper

to mention a few made by him, which feem to invalidate the

neceffity of the prefence of the three fimple earths in fertile

iOll

I""- In his 26th experiment he tells us he employed only pure

fand, fuch as is ufcd for making glafs, yet corn grew well in it

the firft year, indifferently the fecond, and nearly failed in the

third. Mr. Haffenfraz having repeated the experiment in pots

unperforated did not find it to fucceed even the firft year, there-

fore the fuccefs of Mr. Tillet's was owing to the perforation at

the bottom of his pot through which water impregnated with

the different earths, and coal muft have palfed. In fad Mr.

Tillet's conclufion is contradidled by univerfal experience.

2°- In his 28th experiment, in which powdered limeftone

only was employed, the corn fown profpered exceedingly during

the three years. To the caufc mentioned, in treating of the 26th,

I muft add, that the limeftone he ufed was that of St. Leu,

which contains clay, and confequently filex and argill
;

it is fo

porous as to admit from ^^V
to > of its weight of water, as Mr.

Briffon has fticwn, and thus is eafily decompofed. The coarfe

powder to which it was reduced anfwered the fame purpofe as

coarfe filex, and the finer might nourifh the plants.

Z 2 3'- I^-
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3"- In his 30th experiment he employed mere potters clay;

the grain grew tolerably well the firft ye:ir, but perifhed the fe-

cond ; on tlie third it flourilh.ed moft. It is hard to draw any

fpecific conclufion from this experiment, for it is plain that if the

texture were not much loofer than that of clay, the corn could

not grow at all, as was the cafe in his 6th and 8th experiments,

already mentioned, and as Mr. Haffenfraz, who repeated this ex-

periment, obferved. Rain water might however fupply a fmall

quantity of calx fufficient for a fmall produce of corn.

I PASS over his experiments on old mortar, as the three earths

were evidently contained in it, though in unknown propor-

tions.

Soils on the declivitv of hills ought to be more retentive of

water than thofe on plains, as is evident.

CHAP. III.

To determine the Compojition of a Soil.

jmo.
jjj (jry weather, when the foil is not overmoift nor dry,

let a furface of 16 inches fquare be cut through to the depth of

8 inches ; this may be effeded by a right angled fpade formed

for this particular purpofe. Of the parallelopiped thus dug up

the two inches next the furface fhould be cut off to get rid of

the grafs and the greater part of the roots, we fhall then have a

folid 6 inches long and 1 6 fquare at the end = 96 cubic inches.

Let
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Let this be weighed f ; its weight will ferve to find the fpecific

gravity of the foil ; for if 96 ciibic inches weigh n pounds, 1728

(a cubic foot) fhould weigh x pounds, and x divided by 75,954-

will exprefs by the quotient the fpecific gravity of the foil.

To render this and the fubfequent operations more intelligible I

fhall illuftrate each by an example : Suppofe the 96 cubic inches

to wei?h 6,66 pounds, then 1728 cubic inches fhould weigh.

1 20 lb. and -=1,579.
75=954-

2°- The earth being weighed is next to be broken down and'

freed from all ftony fubftances above the fize of a pippin, and

the remainder well mixed together to render the whole as homo-

geneous as poflible ; then weigh the ftones that were picked out,

and find the proportion belonging to each pound of the refiduary

earth ; call this the ftony fupplcment, and denote it by S.—Thus

if the ftones weigh ilb.= i2 0z. the remainder or mere earth muft.

weigh 5,661b. and if to 5,661b. there belong i2ozs. of ftone,,

to I lb. muft belong 2,12014025. or 2 ozs. 57,66 grs.= 1017,66 grs.

This then is the ftony fupplement of each fucceeding pound=6'.

3°- Of the earth thus freed from ftony matter take lib.

—

S.

(that is the above cafe ilb.—2 oz. 57ygrs.) heat it nearly to.

rednefs in a flat veftTel, often flirring it for half an hour, and

weigh it again when cold. Its lofs of weight will indicate the

quantity

f Troy weights are generally more exaflly made than avoirdupois, and therefore fhould be

preferred. A cubic foot of pure water weighs 75,954 troy, very nearly, or 62,5 avoirdupois,

pounds, at the temperature 62°.
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quantity of water contained in ilb. of the foil ; note this lofs,

and call it the ivatry fupplement^^W, fuppofe it in this cafe loo

grains.

4°. Take another pound of the above mafs freed from ftones,

deducing the ftony and watry fupplements, that is lib—S—VV,

or in the above cafe lib.— 20zs. 57-|-grs. for ftone, and— loogrs.

for water, confequently lib.— 2 ozs. I57y grs. reduce it to powder,

boil it in four times its weight of diftillcd water for half an

hour; when cool pour it off, firft into a coarfe linen filtre to

catch the fibrous particles of roots, and then through paper to

catch the finer clayey particles diffufed through it ; fet by the

clear water, add what remains on the filtre to the boiled mafs

;

if it be infipid, as I fuppofe it to be, then weigh the fibrous

matter, and call it the Jibrous fttpplement=¥ ; fuppofe it in the

example in hand to weigh 10 grs.

5"^- Take two other pounds of the mafs freed from ftony

matter, No. II. fubftrading from them the weight of the

ftony, watry and fibrous fubftances already found, that is

2 lb.—2S—2W—2F; pour twice their weight of warm diftilled

water on them and let them ftand twenty-four hours or longer,

that is until the water has acquired a colour, then pour it off and

add more water as long as it changes colour, afterwards filtre the

coloured water and evaporate it to a pint or half a pint, fet it

in a cool place for three days, then take out the faline matter, if

any be found, and fet it by.

C°' Examine
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6'^' Examine the liquor out of which the falts have been

taken; if it do.s not efFervefce with the marine acid, evaporate it

to drynefs and weigh the refidiuum ;—if it does efFervefce with

acids, faturate it with the vitriolic or marine and evaporate it

to i of the whole; when cool take out the faline refiduum,

evaporate the remainder to drynefs and weigh it, this gives the

coaly matter, which may be tried by projeding it on melted nitre,

with which it will deflagrate ; the ^ of this coaly matter call the

coaly fuppUment of i lb. I fliall fuppofe it to amount to 1 2 grs. and,

denote it by C.

7*'* The filtred- water. No. IV. is next to be gently evaporated

to nearly one pint, and then fufFered to reft for three days in a

cool place that it may depofite its faline contents, if it contains

any, and thefe being taken out the remainder muft be evaporated

nearly to drynefs, and its faline and other contents examined.

How this ftiould be done I fhall not mention, the methods being

too various, tedious and of too little confequence ; few falts occur

except gypfum, which is eafily diftinguifhed ; the water may be

examined as to its faline contents when it is evaporated to a

pint ; if any faits be found, call them the faline fupplement, and

denote them hy S' ; I fhall fuppofe them here=4 grains.

8*" We now return to the boiled earthy refiduum. No. IV.

which we fhall fuppofe fully freed from its faline matter, as, if

it be not, it may eafily be rendered fo by adding more hot

water; let it then be dried as in No. III. is mentioned. Of this

earthy matter thus dried weigh off one ounce, deducing one-

twelfth
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twelfth part of each of the fupplements S. W. F. C. and -S',

.1, • • ^1 r 1017,66 o, ,
100 o , 10 o

thr.t IS in this cafe — 1^— =84,405 + = 8,333+ —= 8,333
12 12 12

+ — = r + _= 0,3333 = 95 grains in all— then 480—95 = 385
12 12

grains will remain, and reprefent the mere earthy matter in an

ounce of the foil.

9"' Let this remainder be gradually thrown into a Florence flaflc

holding one and an half as much fpirit of nitre as the earth

weighs, and alfo diluted with its own weight of water
;
(the acids

employed fhould be freed from all contamination of the vitriolic

acid) ; the next day the flaik with its contents being again weigh-

ed, the difference between the weights of the ingredients and the

weights now found will exprefs the quantity of air that efcaped

during the folution ;—thus in the above cafe the earth weighing

385 grains and the acid 577,5 grains, and the water 577,5 grains,

in all 1 540 grains, the weight after folution fhould alfo be 1540 if

nothing efcaped ; but if the foil contains calcareous matter a lofs

will always be found after folution j let us fuppofe it to amount

to 60 grains.

The weight of air that efcaped furnifhes us with one method of

eftimating the quantity of calcareous matter contained in the earth

elTayed, for mild calx generally contains 40 per cent of air ; then

if 40 parts air indicate 100 of calcareous matter, 60 parts air will

indicate i 50*.
io°- The

* I tate no account of magnefia, as in agriculture I believe It of little importance. ^



io°' The folution is then to be carefully poured off, and the

undiffolved mafs wafhed and fhaken in diflilled water; the whole

thrown on a filtre and fweetened as long as the water that

paffes through has any tafte ; the contents of this water, fhould

be precipitated by a folution of mild mineral alkali ; this

precipitate alfo being waflied and dried in a heat below rednefs

fhould then be weighed ; thus we have another method of finding

the weight of the calcareous matter.

il"' The undiffolved mafs is next to be dried in the heat

already mentioned, and the difference between its weight and

the weight of the whole earthy mafs before folution fhould be

noted, as it furnifhes a third method of difcovering the weight

of the calcareous matter of which it is now deprived. Suppofing

this to amount to 150 grains, the weight of the undiffolved

refiduum fhould in the above cafe be 385—150=235 grains.

I a"" Reduce the dried mafs into the fineft powder, throw it

into a Florence flafk or glafs retort and pour on it three times

its weight of pure oil of vitriol, digeft in a flrong fand heat, and

at lal^ raife the heat fo as to make the acid boil; afterwards let

it evaporate nearly to drynefs ; when cold pour on it gradually

fix or eight times its weight of diftilled water, and after fome

hours pour off the folution on a filtre ; the filtre fhould previoufly

be weighed and its edges foaked in melted tallpw *
; the fubflance

- oil} j.':f^i!o

Vol. V. A a found

- ' 'An ingenious contrivance of Dr. Black's.
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found on the filtre being weighed (fubftrading the weight of the

filtrc) gives the quantity of filiccous matter ; and this weight

fubftraded from that of the dried mafs gives that of the argill ; in

this cafe I will fuppofe the filiceous mafs to weigh 140 grains, then

the argillaceous fhould weigh 95 grains.

Then the compofition of one pound of the foil is as follows

:

Stony matter

Water

Fibres of roots

Soluble coal

Saline matter

Silex

Argill

Mild calx

1017,66

100

- 10

12

4

140 X 12= 1680

95 X 12= 1140

150 X 12= 1800

5763,66

And in ccntcfimal proportion «

Stony matter

Fine filiceous

Argill

Mild calx

18

29

47

22

31

lOO

Its

t An error of 3,66 grains for decimals omitted in fubftraftions.
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Its retentive power is 82,25 5 hence I fliould judge it to be un-

fertile in this climate, unlefs fituatcd on a declivity wilh an unim-

peded fall ; it may be called a clayey loam.

Mr. Young difcovered a remarkable circumftance attendant on

fertile foils ; he found that equal weights of different foils being

dried and reduced to powder, afforded quantities of air by dif-

tillation fomcwhat correfponding to the ratios of their values.

This air was a mixture of fixed and inflammable airs, both pro-

ceeding moft probably from the decompofition of water by the

coaly matter in the foil ; the diftillation fliould be made from a

retort glazed on the outfide—he found an ounce of dry foil, value

five fhillings - - produced - - ten ounce meafures,

of from 5 to 12 produced 28

12 — 20 42

above 20 66

This appears to be a good method of eftimating the proportion

of coaly matter' in foils that are in full heart, that is, not ex-

haufled, and freed from roots, &c. Another mark of the goodnefs

of a foil is the length of the roots of wheat growing in it, for

tHefe are in inverfe proportion to each other, as, if the land be

poor, the wheat will extend its roots to a great diftance in quefl

of food, whereas if it be rich they will not extend above five or

fix inches ; but of thcfe and fome other empyrical marks I fhall

fay no more, as they do not tell us the defeds of the foils.

" «""»'"' A a t CHAP.
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C H A P. IV.

Of the Manures moji advantageoujly applicable to the different

Soils^ and of the Caifes of their beneficial EffeSl in each In-

fiance.

The folution of the firft part of this problem can only be de-

rived from the general pradice of the moft fkilful farmers,

correded however and improved by the more precife determina-

tions and reftridions of theory. That of the fecond I fhall endea-

vour to deduce folely from the theory eftablifhed in the two laft

chapters. The whole is grounded on this fimple propofition,

that manures are applied to fupply either the defective ingredients of

a foil, or improve its texture or correB its vices.

I NOW proceed to confider each foil in particular.

Of Clay€j SoiUp;^ fnoft boott

i ;j£H :r :; ;;, '
'

The beft" manure for clayey foils is marie ; in this all the

books of agriculture are unanimousf ; and of the different forts

of marie that which is moft calcareous is beft ; the filiceous next

beft ; limeftone gravel beft of all ;. and argillaceous marie leaft

advantageous J. , ; -r, |[„. t-,. ^i,
-.^rf. ... ^.^ ,.->

Clatet

}• 4th Youog's Eaftern Tour, 404. iftjBody of Agriculture, 104, 108. J Ibid 108.
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C.LA.YEY foils are defedive both in conftitutlon and in texture;

they want the calcareous ingredient and coarfe fand. Calcareous

marie fupplies the calcareous ingredient chiefly : limeftone gravel

both. The other marks fupply them in a lefTer degree. If the

clay be analyzed, and its proportion of fand and argil 1 known, the

fpecics of marie moft advantageoufly applicable may be deter-

mined ftill better ; for inftance, if the argill notably exceeds or

even amounts to the proportion of 40 or 50 per cwt. calcareous

marie or limeftone gravel are the beft improving manures, as

they contain moft of the calcareous ingredient ; but if the filiceous

ingredient amounts to 75 or 80 per cwt. as it fometimes doeSi

argillaceous marie is moft fuitable.

A mixture of marie and dung is ftill more advantageous *,

becaufe the dung fupplies the carbonaceous ingredient. But

the marie muft be ufed in the fame quantity as if dung had not

been applied, otherwife the operation muft be more frequently

repeated. How the quantity of marie or other manure can be

eftimated I fhall prefently fhew.

If marfe cannot be had a mixture of coarfe fand and lime

perfedlly effete or extinguifhed, or chalk, will anfwer the fame

purpofe, as it will fupply the defedive ingredient and open the

texture of the clay ; fo alfo fand alone, or chalk, or powdered

limeftone, may anfwer, though lefs advantageoufly. Lime alone

appears to me lefs proper, as it is apt to cake and does not

fufficiently open the foil.

: ,(;
Where

• 4th Young's Eaftern- Tour, 404.



[ 19° ]

Where thefe manures cannot be had, coal-aflies, chips of wood,

burned clay, brick-duft, gravel, or even pebbles, are ufeful ; for

all thefe improve the texture, and the former fupply alfo the

carbonaceous ingredient.

Before I advance farther, to prevent fuperfluous repetition

I {hall lay down a fecond general maxim, which is, that dung

is a proper ingredient in the appropriated manures of all forts offoils ^

as it fupplies the carbonaceous principle.

Of Clayey Loam.

This foil is defedive either in the calcareous ingredient, or

in the fandy, or in both ; if in the firft, the proper manure is

chalk t; if in the fecond, fand; if in both, filiceous marie or lime-

ftone gravel, or effete lime and fand.

The quantity of chalk that fhould be employed, confidered

abftradedly, fhould be diredly proportional to the defed of cal-

careous matter ; but as fuch a quantity cannot be added without

diminifhing the proportion of one of the other ingredients, a

much fmaller quantity muft be employed, or elfe a fubftance

which may convey fome proportion of the other ingredient.

The fame obfervation holds alfo with refpedl to fand ; thus we

have feen, in the laft chapter, a clayey loam, in which the fandy

ingredient

* 5 Bergman, 107. Young's Irilh Tour, 149, 129, 136.

f ift Young's Eaft. Tour, 395.
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ingredient was defedive, and the argillaceous fuperabundant,

but the calcareous exad ; its compofition flood thus

:

Sand and gravel - - 47

Argill - - 22

Mild calx - - 3^

Here the fandy part wants 10 per cwt. the argill is fuper-

abundant, but we cannot increafe the proportion of fand without

diminifhing that of calx. Hence we muft either ufe a fmaller

proportion of the fandy ingredient than its defed requires, or

apply a fubftance that would fupply fome proportion of the

calcareous ingredient alfo ; fuch are limeftone gravel, iiliceous

marie, effete lime, mixed with fand or pounded limeftone.

Suppofe the proportion of the fubftance to be employed were

fix per cwt. that is fix pound for every hundred pounds of the

foil, then the quantity requifite for an acre may be calculated

thus : a fquare foot of this foil, cut down to the depth of 14

inches, and paring off the two uppermoft as confifting chiefly of

roots, &c. weighs, as we have feen, i2olb.; and if loolb. requires

fix of the manure, 1 2olb. will require 7,2 ; therefore every fquare

foot of the foil will require 7,2 of the manure : now an Englifli

acre contains 43560 fquare feet, and confequently 43560 mul-

tiplied into 7,2 of the manure = 3136321b. or 208 cartloads,

reckoning 1 5001b. to the cart load.

Cbalkey
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Chalkcy Soil.

This foil wants both the argillaceous and the ftony, fandy

or gravelly ingredients ; therefore the beft manure for it is clayey

loam, or fandy loam*, but when the chalk is fo hard, as it

frequently is in Englind, and fo difRcultly reducible to impal-

pable 'powder as to keep of itfelfthe foil fufficiently open, then

clay is the beft manure f , as in fuch cafes the coarfe fand or

gravelly ingredients of loams are of no ufe. Some think, it

is true, that pebbles in a field ferve to preferve or communicate

heat ; this ufe however is not fufficiently afcertained.

Chalhey Loam.

The beft manure for this foil is clay, or argillaceous marie %

if clay cannot be had ; becaufe this foil is defedlive principally

in the -argillaceous ingredient : in Ireland chalkey foils or loams

feldom occur, but light limeftone foils frequently, and thefe do

not differ effentially from chalkey loams poor in argill ; clay

therefore, and often the foil of boggs, ftiould ferve as a manure

for them.

Sandy Soils.

The beft manure for thefe is calcareous marie §, which exadlly

correfponds with our theory, for thefe foils want both argillaceous

and the calcareous ingredients, and this marie fupplies both ; the

next beft is argillaceous marie, and next to thefe clay mixed

with

* 5 Bergman, 107. \ Young's Eaftern Tour.

X 4th Young's Eaftern Tour, 404. J 4th Young's Eaftern Tour, 401,412.
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with lime, or calcareous or clayey loams. In Norfolk they feem

to value clay more than marie, probably becaufe their fandy foils

already contain calcareous parts
;

poflibly alfo they mifname

marie, calling mere chalk by that name. Lime or chalk are

lefs proper, as they do not give fufficient coherence to the foil

;

however, when mixed with earth or dung, they anfwer well *,

becaufe they form a fort of marie or compound, comprehending

the defedive ingredients.

Sandy Loams.

These are defedive chiefly in the calcareous ingredient, and

in fome degree alfo in the argillaceous ; their texture too is im-

perfed, as they abound both in fine and coarfe fand ; chalk or

lime would fupply the firft defed, but would leave the texture

unamended ; hence they are ufed when better cannot be

had f . Yet calcareous or argillaceous marles are moft proper \.

Clay, after land has been chalked, anfwers, as we are told,

remarkably well, becaufe it remedies the texture §.

Gravelly Loams.

These foils are benefited by the application of marie, whether

argillaceous or calcareous ||, for reafons which I fuppofe are now

appatent ; if the gravel be calcareous, day may be employed •[.

A mixtiire of effete lime and clayfhould anfwer in all cafes.

* Young's Eaftern Tour, 397. f 4th Ibid. '398.

X Ibid. 402. J 4th Young's Annals, 413.

II
4th Young's Eaftern Tour, 404. 406. f ift Eaft. Tour, 494.

Vol. V. B b TiU
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Till and Vitriolic Soils.

These neceffarily require the calcareous ingredient to neutralize

their peccant acid ; hence chalk, limeftonc gravel, lime and cal-

careous marie, are moft advantageoufly applied to them. Home 35.

Boggs or Boggy Soils.

When thefe are well dried by fufficient drains, the nature

of their foil fhould be explored by analyfis, and an appropriate

manure applied ; in general they fhould firft be burned if capable

of that operation, then graveled ; if their upper parts contain a

fufEciency of the carbonaceous principle, as often happens,

they need not be burned. Limeftone gravel v\'ill anfwer beft

or lime mixed with coarfe fand or gravel, becaufe in general

they are of a clayey nature ; if more fandy, lime may anfwer

well, or calcareous marie; the preference in thefe cafes muft be

decided by analyfis *,

Heathy Soils,

These fhould firfl be burned to deftroy the heath and increafc

the carbonaceous principle ; they fhould then be analyzed and

the defedive principles fupplied ; lime is faid to deftroy heath,

and fo is limeftone gravel f; this is fitteft when the foil is clayey,

lime when it is gravelly %. Gypfum alfo anfwers remarkably well

when the foils are dry.

Of

* Young's Irifh Tour, 233, 223. f 4th Young's Eaft. Tour, 395.

I Irifti Tour, 212.
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Of fame particular Manures.

We have now ftated moft of the known foils, and mentioned

the manures which tend moft to their improvement ; there are,

however, fome others whofe mode of ad;ion is not generally

underftood, and whofe nature it will therefore be proper to

explain.

Of Paring and Burning.

This mode of improvement is not particular to any fpccies

of foil, though poor foils that have few vegetables growing in

them will certainly profit Icaft by it.

Its principal advantages are,

First, that it converts vegetables and their roots into coal.

Hence it is that agricultural writers tell us, though without

knowing the reafon, that all violence of fire is to be avoided,

and that a flow fmothering fire is beft *.

Secondly, that it deftroys the old fickly roots, and thus leaves

room for others younger and more vigorous.

Many have imagined that it diminifhes and confumes the

foil, but repeated experience has flicwn the contrary : I need

only mention that of Colonel St. Leger in Yorkfliire, related

by Mr. Young in the ift volume of his Eaftern Tour, p. 182.

B b a It

• I ft Body of Agriculture, 210, att.
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It is well known that clays and loams are rather hardened

than confumed by heat. However, unlefs frefli feeds be com-

mitted, the foil will be unprodudive for a number of years

;

the coaly principle may alfo be exhaufted by too many

crops.

Of Gypfum. ' '

This manure was difcovered by Mr. Mayer, a German

clergyman of uncommon merit, in the year 1768; it has

fmce been applied with fignal fuccefs in Germany, Switzerland,

France and America. If in England it has not been fo much

approved of, it muft be becaufe the calcareous principle prevails

there almoft univerfally ; clayey lands are moft improved by it

;

the time for fpreading it is February or March, and then it is

to be thinly ftrewed on the land at the rate of about eight

bufliels to the acre ; more would be hurtful ; the rationale of

its efteds may be deduced from its extraordinary feptic power,

for it is found to accelerate putrefadion in a higher degree

than any other fubftance *; and hence it is not ploughed in

like other manures, but barely ftrewed on the furface of the

land, and in the month of February, to convert the old grafs

quickly into coal to nourifh the young growth.

2dly. From its being itfelf no inconfiderable part of the food

of many plants, particularly of clover, pulfe and corn, byt the

land on which it is ftrewed muft be dry, fuch as would naturally

fuit clover, &c. otherwife it would be ufelefs.

Thus

» Hlfloirc de la Putrsfaftion, 36.
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Thus far I have endeavoured to illuftrate the important fubjed

propofcd by the Academy, colleaing and refleding upon it the

^aHqred rays refulting froin the lateft chemical refearches. The

Ultimate copnedion betweei;:^ ma^y of thefe, feemingly the moft

abftrad and remote, with the hidden proceffes of n,ature, may now

\)0 ol?^rly perceived. Thpf?; grand ai:>d comphcated operations, hke

a well fortifiefl tpwn, cannot be ijiafii^red by ftorm or a coup de

i^ain ; tl^p approaches tjiuft b,e- mode at a diftance, and almoft

unfeen—hence we may infer how little can be expeded from

agricultural focieties that dp,n9ti^nitf chemiftry and meteorology

with their principal objed.

With refped to the queftion at prefent before us, the great

defiderata feem to be, bow to render charcoal foluble in -water

for the ptirpofes of vegetation ? and /o difcover that compofttion of

the different earths bejl fuited to detain or exhale the due proportion of

the average quantity of moijlure that falls in each particular country ?

On this relation or adaptation we have feen that the fertility of

each effentially depends -, we muft alfo have perceived that to a

regular and fyftematic improvement of foils a knowledge of their

defeds and of the quantum of their defeds is abfolutely necef-

fary. This information can be conveyed only by a chemical ana-

lyfis. Country farmers (at leaft as long as the prefent abfurd

mode of education prevails) cannot be expeded to poffefs fuffi-

cient fkill to execute the neceffary procefles, but country apothe-

caries certainly may. The profit arifing from fuch experiments

(fhould the public encourage them) would fufficiently excite them

to acquire a branch of knowledge fo nearly allied with their pro-

feffion.
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feflion. In the mean time foils might be fent to fome fkilful

perfons in the capital by country gentlemen, who would thus

be enabled to afcertain and appreciate the advantages attending

fuch refearches, and enlighten and encourage their more ignorant

and diffident neighbours. Many of them might perhaps them-

felves feel a tafte for occupations of this nature, occupations which

not only fully fuffice to fill up the many vacant hours and days

which the folitude of a country life muft frequently leave them,

but are moreover fweetened by the pleafing recolledion, that of

all others they tend moft diredly to the general happinefs of

mankind.

A G R I C O L A.
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On the NATURE and LIMITS of CERTAINTY and

PROBABILITY. By the Reverend GEORGE MILLER,

F.T.C.D and M.R.I.J.

j;i'';v.

4> 1793-

JL HE rafh and unfuccefsful efforts which bold fpeculators Read May

have made in metaphyfical enquiry have brought difcredit upon

every attempt to examine the firft principles of human know-

ledge. The fober part of mankind, alarmed at the perplexities

which have generally been the refult of fuch enquiries, with-

draw their attention from every difquifition profeffmg to be

metaphyfical as from a fruitlefs purfuit. If this perfuafion

operated univcrfally, perhaps no very bad confequences would

follow from it ; but whilfl the fincere friends of truth fhun

the diredl enquiries of metaphyfics, they are lefs prepared to

efcape from the fubtleties with which the fceptic endeavours

to enfnare them, or the errors into which in their own refearches

they may fometimes be betrayed. It becomes neceflary, there-

fore, to eftablifli principles by which they may be directed,

and the authority of Lord Bacon fliould encourage us to hope

that
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tliat the attempt is not impradlicable. In his Novum Organum

he cautions us againft being difcouraged by the fiiilurc of

phyfical experiments, obferving that a negative fometimes brings

more light than an affirmative inflance. The errors and per-

plexities of metaphyficians are the negative tvjlances of meta-

phyfics. They . inform us in what cafes the powers of the

hiiman I'nind have failed, and perhaps "it rnay appear that this

attempt to afcertain the Umits of thdfe powei-s derives from

them an experimental confirmation.

To enquli'e into ffie original, certainty and extent of human

knowledge, together with the grounds and degrees of belief,

opinion and affent, was the purpofe of the celebrated Locke,

and in the profecution of it ht has made many valuable obfer-

vations ; but it cannot be furpriring that in his early efTay

there fhould be fome deficiencies which a century of philo-

fophic refearches might enable tis to fupply. His general plkh

feems to be right, but fome parts of it appear to be erroneous,

and others to want the diftindlnefs neceffary for their appli-

cation. In the fecond clafs of probable propofitions he has

placed the manner of operation in moji parts of the 'uoorks of nature

(book iv. chap. i6) ; and yet I beheve upon examination it AVill

be found that the manner of operalirm does not entfer into any

of the probabilities which he has mentioned as examples, and

that it lies beyond the reach even of cdrijedlure. Hfe hrfs

been deficient in not giving with fufficient diflindlnefs a

general defcription of all thofe propofitions in which demon-

ftrative
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flrative certainty is unattainable, and in not pointing out tlic

caufe which in thofe propofitions renders certainty hopelefs.

He alfo appears to have been erroneous in his favourite poli-

tion, that moral truths are capable of flricl demonflration.

To fupply this want of diftindlnefs, and to corredl thefe

errors, I would divide all our enquiries into three ckiTes ; the

firft of which Ihould comprehend all thofe in which our ideas

are compared together, without being confidered as connedled

by the relation of caufe and efFefl, but merely regarded as

independent objects of thought, correfponding in fome parti-

culars which enter into the compofition of each idea ; the

fecond fhould include thofe in which a confideration. of the

relation of caufe and efFedt is diredlly or indirecflly involved,

limited however to the mere fadl of their connedtion, and not

extending to the nature of that connedlion or manner of operation ;

and the third Ihould confift of enquiries into the nature of

caufes or che manner of operation.

By the word caufes I mean not only phyfical but moral

caufes, without pretending to determine the quantity of the

influence of the latter. If motives are allowed to have any

influence, it is fufiicient to entitle them to be placed amongft

caufes. Of thofe three clafl^es the firfl; appears to me to be

the region of demonftrative certainty, the fecond to be that

in which probability alone is attainable, and the third to be

that of abfolute ignorance. In this divilion they have been.

Vol. V. Co arranged.
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arranged in what feemed the moft natural order; but as the

confideration of the third clafs will point out the circumftance

which renders certainty unattainable in the fecond, it will be

convenient to examine thofe two clafles in a contrary order.

When wc compare two ideas without confidering them as

being conneded by the relation of caufe and effed, but merely

regarding them as two independent objeds of thought, it is

obvious that in many cafes we may be capable of difcovering

with certainty their agreement or difagreement. Thus the

mathematician may with certainty difcover that a triangle

correfponds in extent to a redangle of the fame altitude,

and whofe bafe is half of that of the triangle, or that they

are equal. Each idea is a certain modification of extenfion,

and he may difcover that they correfpond as to the quantity

of that extenfion.

Probability is not however excluded from propofitions

compofed of ideas in this manner compared. The propofition,

whofe truth might be eftabliflied by demonftration, may be

received on teftimony ; and a mathematician, when invefti-

gating the conftrudion of a geometric problem, is guided by

the probability of the exiftence of various relations arifing from

the refemblance which the cafe bears to others in which fuch

relations have been known to exift.

Tills

i
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This clafs has been illviftrated only by a mathematical ex-

ample ; and I believe that it would be difficult to produce an

inftance of complete demonftrative certainty, containing any

thing more than verbal information, which belonged to any

other department of human knowledge *. Locke was indeed

defirous of convincing his readers that morality was capable of

demonftration ; but he does not appear to have eftablifhed this

favourite principle. He has fpoken in general of our relation

towards God as a foundation on which moral rules might be

built ; but even though mankind fliould agree in the principle

of obligation, a fubje(5l which has wearied and exhaufted con-

troverfy, the detail of moral duties mufl: neceffarily involve a

complicated conlideration of the motives and confequences of

human adlions, that is, of the operation of phyfical and moral

caufes. This principle then, though admitted, would be of

little importance unlefs the operation of caufes were within

our cognizance. He has not been more fuccefsful in his ex-

amples than in his general obfervations. Where there is no

property there is no injiiftice, and. No government allows abfoltite

liberty, are, as Paley has already obferved, merely verbal pro-

pofitions 5 for the notion of injuflice fuppofes the exiftence of

C c 2 property,

* Mr. Hume has in a note on the fixth feftion of his Enquiry concerning Human
Underftanding, propofed a middle clafs of arguments, which he calls proofs, meaning

fuch arguments from experience as leave no room for doubt or oppofition. This

diftin£lion may, as he fays, conform our language more to common life ; but fuch argu-

ments philofophically confidered are only of the higheft degree of probability, and arc

ranked as fuch by Locke.
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property, and tliat of government is a reftrlclion of abfolute

liberty. But though moral rules are not pofTefled of that ftridl

and abfolute certainty which feems to be the pre-eminent dif-

tindlion of mathematical fpeculation, they are yet founded on

an aflurance fo flrong that their proofs have been fometimes

miftaken for demonftrations. If there be any other part of

human knowledge befides the mathematical fciences which can

claim the privilege of demonftration, it muft be logic. The

relations of abftracfl reafoning may be of fuch a kind as that

the mind may be certain of their truth, fince no conlideration

of caufe and efFedl is involved. Metaphyfics however mufl be

excluded ; they are really a branch of natural philofophy

confidered in an extended fenfe ; they are the natural philo-

fophy of the mind.

Agxeeably to the plan already mentioned, the third clafs of

inquiries fhall now be confidered. This clafs, which confifts of

inquiries into the nature of caufes or their manner of operation,

is moft flattering to the pride of the underftanding ; but whether

we confult reafon or experience wc fhall have little inducement to

hope that this pride could be gratified by the refult of fuch in-

quiries. Thofe who think that all the operations of nature are

performed immediately in confequence of the determination of

the Divine V/ill, and that God literally tipholdeth all things by the

word of his power, will not make an inquiry which fuppofes a

communicated efficiency. Thofe, on the other hand, who think

that he has communicated efficiency to the created world, will

perceive,
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perceive, if they refledl for a moment, that effeds alone lie

within our cognizance. By our fenfes we difcover that a change

has happened in our own bodies, or in thofe by which they are

furrounded ; and by the faculty of perception we perceive that an

idea is prefent to the mind ; but in neither cafe does any cir-

cumftance fuggeft to us the manner in which the effeQ. has been

produced. We may in either cafe obferve a continued feries of

effeds happening in a regular order, which may induce us to

conjedure that they are conneded amongft themfelves as caufes

and effedls ; but however probable fuch a conjedure may be,

fmce it is founded merely on the obfervation of the order in

which one follows another, there is not any circumftance which

can guide us to any conjedure concerning the nature of that

connedion.

Natural philofophers do indeed enquire into the laws ac-

cording to which forces ad, but the law of a force does not

point out its manner of operating. The law only tells us what

variety there would be in the effed in confequence of a certain

variety in the circumftances under which the caufe operated.

Thus the law of gravity is, that one body is attraded by another

v>'ith a force inverfely as the fquare of the diftance. This only

tells us that the quantities of the effeds produced by the un-

known caufe called gravity, at different diftances, are inverfely

as the fquares of thofe diftances.

Sir Ifaac Newton has fuggefted that the gravitation of bodies

is probably the effed of the repulfion of a very fubtil elaftic

fluid.
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fluid. Repulfion is hereby fubflituted in the place of attradion,

but repulfion and attradion, as to the manner of operating, are

equally unknown. I would not, however, be thought to under-

value fuch a difcovery. Though it could not give us any con-

ception of the nature of the adive caufe, it would unfold to us

a new and comprehenfive analogy of effeds, by tracing to one

common caufe efFcds which appear to be of the moft oppofite

natures.

We are equally in the dark with refped to moral and intel-

ledual agency. That operation of the mind which is called

confcioufnefs will not give us in this refped any affiftance to-

wards the difcovery of the nature of our own minds, or of the

operation of moral caufes. The operation of confcioufnefs may
be diftinguiflied into two parts. The one is merely a perception

that the mind is adually thinking, and this is, as Locke obferves,

eflential to thinking. This is evidently a mere perception that

certain ideas or combinations of ideas are prefent to the mind,

and confequently does not give us any intimation of the powers

by which they had been introduced. In the other part the mind

is more adive, it being a deliberate furvey which the mind

makes of its own operations, but it is only a recolledion of the

train of ideas previoufly perceived for the purpofe of obferving

their order and conjeduring their connedion. In neither appli-

cation does the word confcioufnefs imply any obfervation of the

mode of operating. It is in the one the prefent perception of

each effed when it happens, in the other the recolledion of a

feries of efteds in the order in which they had happened. How-

ever,
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ever, as in the material, fo in the intelledlual world, fuch obfer-

vations of the connexion of effeds are of confiderable impor-

tance. Though we cannot penetrate the efTence of the mind, and

difcover how it thinks, we may learn many ufeful lefTons with

regard to the condud; of our underftandings and the regulation

of our paffions ; as in the material world we may difcover me-

thods of rendering the powers of nature fubfervient to our con-

venience, whilft their manner of operating is wholly unknown.

Had attention been given to this diftindion we might perhaps

have efcaped the intricate inquiries for which metaphyfics have

been fo diftinguifhed. The queftions concerning matter and fpirit

and human liberty appear to belong to the clafs of inquiries

into the nature of caufes or their manner of operating, which

baffle the reftlefs curiofity of human fpeculation. Perhaps, how-

ever, this obfervation may be retorted, and it may be faid that

Dodor Prieftley, who has lately revived them, has fufficiently

fhewn that thofe fubjeds do not lie beyond our comprehenfion.

It will, therefore, be neceffary to aflign reafons for the purpofe of

proving the arguments alleged by Dodor Prieftley to be incon-

clufive.

To his argument, in proof of the Materiality of the Soul, I will

content myfelf with oppgfing Berkeley's argument in favour of

Spirit. Such is our ignorance of caufes that we are incapable of

difcovering any effential diftindion amongft them. If we begin

by acknowledging Matter, we are led by the ordinary rules of

reafoning
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reafoning to conclude with Dodor Priefiley, that all caufes are ma-

terial. If we begin by acknowledging Spirit, we are led to con-

clude with Berkeley, that all caufes are fpiritual or immaterial.

Nor let it be thought that thefe two metaphyficians, fetting out

from different points, meet in one conclufion. Dodor Prieftley

does indeed exclude Solidity from his idea of Body ; but this,

however it may facilitate convidion, by removing the objedion

of the fuppofed imcompatibility of folidity and thought, as pro-

perties of the fame fubftance, does not by any means appear

effential to his argument. Befides, he afcribes efficiency to beings

incapable of thought, and to thinking beings he afcribes other

powers befides that of thinking or fuggefting ideas^

With regard to the queflion of Human Liberty, Dodor Priefl-

ley's argument appears to refl intirely upon the mere fuppofition

of the truth of a principle the oppofite to that which I have

endeavoured to eflablifli, namely, that the fubjed is within the

reach of the human underffanding ; fmce he fupports the dodrine

of necefTity only by the impofTibility of maintaining that of

free-agency. If this fhould appear to be the ftate of the argu-

ment, it cannot be ufed to prove that very fuppofition.

In the fecond fedion of his Illuftrations of Philofophical Ne-

ceflity, he fays, that to evade the force of his great argument

of caufe and effed, it is faid, " that though in a given ftate of

" mind two different determinations may take place, neither of

'• them can be faid to be without a fufficient caufe; for that

" in this cafe the caufe is the mind itfelf^ which makes the deter-

*' mination in a manner independent of all motives." This,

which



[209]

which Dodor Prieftiey introduces as an argument ufed to evade

the force of reafoning by which the dodrine of philofophical

neceffity had been maintained, is really the ftatement of the

opinion of thofe who embrace the dodrine of free-agency; and

until it fiiall have been overturned no decifive progrefs can

have been made in the eftablifliment of the oppofite dodrine.

On this point then the whole queftion turns. What is Dodor

Frieftley's anfwer? " That the mind itfelf, independent of the

" influence of every thing that comes under the defcription of

" motive, bearing an equal relation to both the determinations,

" cannot poffibly be confldered as a caufe with refped to either

" of them in preference to the other; becaufe, exclufive of what

" may properly be called motive, there is no imaginable dif-

" ference in the circumflances immediately preceding the deter-

" minations. Every thing tending to produce the leaft degree

" of inclination to one of the determinations more than the

'• other muft make a difference in the ftate of ^mind with refped

" to them, which by the ftating of the cafe is exprefsly ex-

" eluded ; and I ivill venture to fay that no per/on, let hrs bias in

" favour of a fyfiem be ever fo great, will chife to fay in fupport

" of it that the mind can poffbly take one of two determinations

" without having for it famething that may at lea/i be called an

" inclina,tion for it in preference to the other -^ and that inclination,

" or whatever ejfe it be called, muft have had a caufe producing

" it in fome previous affedion of the mind.' \ will not, indeed,

chufe to fay that the mind can take one of two determinations

without being it,relf determined by fome preceding circ.umftance,

becaufe I will not chufe to affume the queftion of the freedom

of the will; but I do not fee that, becaufe I decline to affume

Vol. V. D d the
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the truth of one fide of this qneftion, Dodor Prieflley ia there-

fore authorized to aflume the oppofite. This argument of caufe

and efFedt is, he fays, the great and mojl conclujive argiime?it for

his dodrine. To what does it amount ? The queftion is fairly

ftated, and if in this dark and doubtful conteft no metaphyfician

boldly maintains the dodrinc of free-agency, the vidory of phi-

lofophical neceffity is at once proclaimtd. Were the enquiry

commenfuratc to the human underflanding this would be a fair

appeal to the common fenfe of mankind ; but I have already

affigned a general reafon for thinking that all enquiries into caufcs

are beyond our comprehenfion.

It may poflibly be thought that this is an enquiry only into

the conne6lion of caufes and efFeds, fince it only propofes to

determine whether the operation of moral caufes is necefTary or

contingent, and that it therefore is reducible to the clafs of thofe

in which probability is attainable ; but the argument of Dodor

Prieftley is derived from a general confideration of the nature of

the human mind, and not from any experimental obfervation of

fads. Not that I think fuch obfervation could fupport his fyftem-,

even though it were certain that man is a free-agent, he could

not have any experimental proof of his freedom, fince he could

not know by experience that he could in any inllance have aded

in a manner different from that in which he then chofe to ad.

Since therefore a free-agent could not by experience difcover his

freedom, it cannot be proved from experience that a being ads

neceffarily. Experience muft in both cafes be the fame, and

therefore cannot eftablifh the truth of either.

Mr.
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Mr Hume has defended the doclrine of neceffity on a ground

different from either of thofe which have been mentioned: He

is of opinion " that men begin at the wrong end of this queflion

- when they enter upon it by examining the faculties of the

« foul" and propofes to determine it by an obfervation of the

general conduct of mankind. " It i." he fays, " univerfally

- acknowledged that there is a great uniformity among the

" adions of men in all nations and ages, and that human na-

" ture remains ftiU the fame in its principles and operations.

" The fame motives always produce the fame adions
;
the fame

" events follow from the lame caufe.." Hence he contends that

there is the fame conflant conjunalon in the voluntary ad.ons of

men and in the operations of mind as in the material world,

and we are therefore required to acknowledge the fame neceffity

in the one as in the other. In anfwer to this it muft be ob-

ferved, that the cafe oppofed by Mr. Hume to that of ftr.d

neceffity is a total difregard to motives, but this is a cafe for

which the advocates of liberty do not contend. They allow that

motives do very generally influence the condud of mankind, and

only maintain that the mind has a power of refifting and re-

].€img them: They do therefore acknowledge that there ts a great

uniformity among the aBions of men-, and Mr. Hume himfelf

admits that "
it is poffible to find fome adions, which feem to

- have no regular connedion with any known motives, and are

'^ exceptions to all the meafures of condud which have ever

u been eftabliffied for the government of men." For thefe

anomalous cafes Mr. Hume does indeed endeavour to account,

by fayin., that as in the material world a philofopher concludes

that " afceming uncertainty in fome inftances proceeds from the

D d 2
" '^'^
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" ihe fccrct oppofition of contrary caufes," he muft, if he be

confiflent, " apply the fame reaibning to the anions and voli-

" tions of intelligent agents." This, however, appears to !;e

merely what logicians call begging the qtiejlion. The queflion is,

whether human adions are regulated by the fame neceffity vvhich

conneds material caufes and cfFeds ? The proof is, that we

ought to argue about the former on the fame principle as about

the latter. But Mr. Hume feems confcious that he had in this

inftance unfairly begged the queftion, for in the words immedi-

ately following he renounces his advantage by giving up the

queftion :
" Or even," he fays, " when an adion, as fometimes

" happens, cannot be particularly accounted for, cither by the

" perfon himfelf or others, we know, in general, that the cha-

" raders of men are, to a certain degree, inconftant and irregular.

" This is in a manner the conftant charader of human nature
;

" though it be applicable in a more particular manner to fome

" perfons who have no fixed rule for their condud, but proceed

" in a continued courfe of caprice and inconftancy." In thefe

words he appears to me to abandon his firft principle, that the

fame motives always produce the fame a&ions ; to acknowledge that

there is in all, but more particularly in fome men, an incon-

ftancy of chara6ler which renders it impoffible to account for

their condu6t in all cafes, and confequently to leave the queftion

of neceflity in its original uncertainty.

The dodrine of liberty has lately been maintained by Dodor

Gregory, who has undertaken to eftablifh it, by proving, on phyfi-

cal and mathematical principles, that the dodrine of Neceftlty is

abfurd. The dodrine of Neceflity, as he has ftated it, he has, I

think,
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think, clearly refuted ; but he has not ftated it in the fame man-

ner with Dodor Prieftley. He fuppofes that when a number of

motives are prefent to the mind, each fliould, if the dodrine of

Neceffity were true, have its determined effed, and he fliews that

the refults arifing from tlieir combinations would not be fuch as

are obferved to happen. In page 600 he fays, " let the manner

•" of the conjmiaion of caufe and effedt in phyfics be fuppofed as

«' difterent as poffible from the mafiner of the conjutiaion of mo-

'' tive and adion ; only let the conjundion in both relations be

" conjiant, and the whole of my reafoning from the dilemma and

" axioms to the laft inference muft remain unfliaken, and all my

«' conckifions will be found fuch as may be tried experimentally."

If then this be not fuppofed by the advocates of Neceffity, the

-reafoning of this writer is by his own conceffion without foun-

dation. It, I think, appears from Dodor Prieftley's treatife, that

he regarded all the confiderations prefent to the mind as forming

one motive, and that to this colledive view he attributed the

neceffary determination of the will. The queftion, therefore,

on which he argues is, whether the mind can, in the fame

combination of circumftances, form different determinations,

whilft the queftion on which Dodor Gregory argues is, whether

it is not abfurd to conceive that in every combination each dif-

tind confideration fhould be conneded with a correfponding

effed. That Dodor Prieftley did not confider each diftind mo-

tive as conneded with its correfponding adion, will, I think, ap-.-

pear from the following paffages.

In
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"In the lirft ftclion of his (reatife on the dotlrine of Ncceffity he

flates his opinion in thefe words ;
" I maintain that there is fome

" fixed bw of nature refpeding the will as well as the other

" powers of the mind, and every thing elfe in the conflitution of

" nature; and confequently, that it is never determined without

" fome real or apparent caufe foreign to itfclf, i. e. without fome

" motive of choice, or that motives influence us in fome definite

" or invariable manner, fo that every volition or choice is conjicintly

" regulated and determined by what precedes it; and this conllant

" determination of mind, according to the motives prefenlcd to

" it, is all that I mean by its neceffary determination." And in

the fixth fefiion he fays, " If we always choofe that obiedl or

" that adion, which, on whatever account, appears preferable at

" the moment of making the choice, it will always be determined

" by fome invariable rule depending tipon the flate of the mind

" and the ideas prefcnt to it ; and it will never be equally in our

" power to choofe two thing!, ivhen all the previous circumjlances

" are the very fame!' In the fecond fection he fays, that " to

^' eftablifh the conclufion defined in the preceding fedion, nothing

" is neceffary but that, throughout all nature, the fame confe-

" quences fhould invariably refuhy/'o/w the fame circumjlances. For,

" if this be admitted, it will neceffarily follow, that at the com-

" mencement of any fyftem, fince the feveral parts of it, and

" their refpedive fituations, were appointed by the Deity, the firft

" change would take place according to a certain rule efiabliflied

" by himfelf, the refult of which would be a new ftuation ; after

" which, the fame laws continuing, another change would fuc-

" cecd, according to the fame rules, and fo on for ever ; every neiv

" fituation
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'•'• fittiatlon invariably leading to another^ and every event, from the

" commencement to the termination of the fyftem, being ftridly

" connetSlcd ; fo that, unlefs the fundamental laws of the fyftem

" were changed, it would he impoflible that any event fhould

" have been otherwife than it was." In the fame fedtion he ex-

prefsly calls the coUedive view of all the confiderations fug-

gefted to the mind the motive. " In every determination of

" mind, or in cafes where volition or choice is concerned, all the

" previous circumftances to be confidered are, the ftate of mind

" (including every thing belonging to the will itfelf) and the views

" of things prefented to it ; the latter of which is generally called

" the motive^ though under this Term fame writers comprehend them

" both." And he expreffes himfelf in the fame manner in the

following page :
" A particular determination of mind could not

'* have been otherwife than it was, if the laws of nature refped-

" ing the mind be fuch as that the fame determination fhall con-

" flantly follow the fame fate of mind and the fame views of things"

And in the fourth fedion he fays, " whenever any perfon makes

" a choice, or comes to any refolution, there are two circum-

'• ftances which are evidently concerned in it, viz. what we call

" the previous difpofition of the mind with refped to love or

" hatred; for example, approbation or difapprobation of certain-

" objeds, &c. and the ideas of external objeds then prefent to

" the mind, that is, the view of the objeSls which the choice or

" refolution refpeds." Dodor Gregory, as the refult of his argu-

ment, has determined, that a motive is not a phyfical caufe im^ -

pelling a man to ad, but that for the fake of "which a man ads

;

and
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•and confulered lliis as the diflindion between the do^uines of

Nisceffity and Liberty ; but Doctor Prieftley has fpokcn of it as

a diftindion wholly unimportant, according to his notion of Ne-

ceffity. In the fccond fedion he fays. " No lefs fallacious is it to

" fay that motives do not impel or determine a man to a6l; but

" that a man, f^'om the view of the motives, determines himfelf

" to ad." And in the fourth fedion he fays, " Every volition is

" nothing more than a defire, viz. a dejire to accompli/h fame end^

" which end may be confidered as the objed of the paffion or

" affedion." In the following words he has guarded againft any

miftake which might arife from his comparifon of the mind to a

balance. " It is acknowledged that the mechanifm of the balance

' is of one kind and that of the mind of another, and therefore

' it may be convenient to denominate them by different words
;

' as for inftance, that of the balance may be termed a pliyjical,

' and that of the mind a moral mechanifm. But flill if there be

' a real mechanifm in both cafes, fo that there can be only one

' rejult from the fame previous circumflances, there will be a real

'; neceflity, enforcing an abfolute certainty in the event."

Mr. Hume has not expreffed himfelf with fo much clearnefs

as Dodor Prieftley ; but his ambiguity renders his opinion equally

fecure from the attacks of Dodor Gregory, fincc his cxpreffions

are at leaft equally applicable to the opinion of Dodor Prieftley as

to that which Dodor Gregory has controverted. In'hisEffay on

Liberty and Ncceffity he. fays, tl^at the inferences concerning hur

man adions " are founded on the experienced union of like ac-

" tions
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'• tions with like motives, inclinations and circumftances." In

the beginning of his Eflay he had laid, that " the fame motives

" always produce the fame ad ions ;" hut he afterwards explains

this affertion. " We muft not," he fays, " however exped that

" this uniformity of human adions fliall be carried to fuch a

" length as that all men in the fame circumftances will always ad
" precifely in the fame manner, without making any allowance

" for the diverfity of charaders, prejudices and opinions."

The greateft efforts in metaphyfical inquiry appear then, by

the difficulties in which they are involved, to give confirmation

to the opinion, that the nature of caufes and their manner of
io:)

operating are hid from us in impenetrable obfcurity. The at-

tempts made by Dodor Prieftley and Mr. Hume to eflablifli the

dodrine of Neceffity, have, I imagine, been fliewn to belong to

that clafs of inconclufive reafoning which logicians denominate

Petltio Principii^ and Dodor Gregory's attempt to overthrow it .to

belong to the clafs called Ignoratio Elanchi ; whilft on the queflion

of Materialifm Dodor Prieftley and Biftiop Berkeley refute each

other by contradidory arguments. Between this clafs of inquiries

and that in which we are capable of arriving at certainty lies the

clafs of mere Probability. In this middle clafs all the pradical,

and confequently all the immediately ufefuJ., knowledge of man-

kind is to be found. Mathematical fpeculations and the abftrad

rules of logical reafoning may boaft the high privilege of abfo-

lute certainty, but they are only ufeful as far as they are capable

of being applied to human adions ; and in this application the

mind of man muft be content with an affur^nce of lef^ ftrength.

Vol. V, E e The



[ .18 ]

The fecond clafs I defined to be that in which a confideration

of the conncEiion of caufes and efteds is diredly or indiredly

involved. That where fuch a connedtion is the objed of inquiry-

probability only is attainable, is a dire6t inference from what has

been mentioned with regard to the third cl.ifs If we are wholly

ignorant of the nature of all caufes and their modes of operating,

we cannot be in any cafe certain of the connection of effedls with

each other, or with thofe caufes to which they are afcribed.

ATr. Hume has indeed, from this principle, drawn a much more

extenfive conclufion. From our ignorance of the nature of the

connexion of caufe and effed he has inferred, that we cannot

reafon about the exijfence of fuch a connexion ; and that our

fuppofition of its exiftence is only the refult of a cuflomary

tranfition of the mind from the one objed to the other. This

inference, which is the foundation of his fcepticifm, is fupported

by the following argument. Between thefe two propofitions

/ have found that fuch an objeEl has always been attended with fuch

an effeB^ and / forefee that other objeds^ which are^ in appearance^

fmilar^ will be attended with fimilar effe&s, the connedion is not

intuitive. There is therefore required a medium which may

enable the mind to draw fuch an inference, if indeed it be drawn

by reafoning and argument. But there is not any fuch medium,

fmcc the idea of fuch a connedion cannot be fuggefted by any

fmgle inftance, and there is nothing, in a number of inftances, dif-

ferent from any fingle inftance which is fuppofed to be exadly

fimilar, except only that after a repetition of fimilar inftances the

snind is carried by habit, upon the appearance of one event, ta

exped
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exped Its ufual attendant, and to believe that it will exift. In

anfwering this argument all that is necelTary is to produce that

medium which he declared paffed his apprehenfion. It, I think,

confifts of two propofitions. The former is that thofe things -^htch

begin to exiji have not an independent exijience ;
the latter, thofe

things which do not exlji of themjelves, or independently, mujl derive

their exi/ience from fame other things. Thefe two abftrad princi-

ples are to me felf-evident. Perpetuity of exi/lence is infeparably

conneaed with Neceffity of exijience , and the notion ol' derived

exijience is infeparably connetled with the notion of that which is

not necejjary. The former is the principle of the firft propofition,

the latter of the fecond. We muft therefore acknowledge that

every thing which begins to exift has derived its exiftence from

fome other being as its caufe. This has, indeed, been acknow-

ledged by Mr. Hume himfelf. " It is," he fays, " univerfally

" allowed that nothing exifts without a caufe of its exiftence."

Ignorant as we are of the nature of caufes, we are, indeed,

unable to determine whether all EfFeds fhould be afcribed imme-

diately to the firft caufe ; or whether, by the appointment of that

firft caufe, there has been eftabliOied a connedion between cre-

ated things. On the latter fuppofition we might conclude that

there is a real conneaion, where we have obferved an uniform con-

junaion ; but even on the firft we are authorized to infer the pro-

bability of a fimilar conjundion of effeds in fimilar cafes yet

unobferved by us. It is agreeable to the opinion, that all things

derive their exiftence immediately from one great author, to be-

lieve that there ftiould be a fimplicity and uniformity in this

continued fyftem of creation.

E e 2 *"*'
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.^
The probability of any particular inference on either fuppo-

lition will be proportioned to what we conceive to be the extent
of our obfervation of the analogies of nature. Mr. Hume has
faid, that if any intricate or profound argument be produced, it

is in a manner giving up the queftion, becaufe it fhould be obvious
to the capacity of an infant ; but, though the former fuppofilion

be indeed too profound, the latter has no abftrufenefs, except
what it derives from the abftrad form in which it has been pro.

pofed
;

and other maxims, which, expreffed abftradedly, would
be as difficult to an infant, are yet readily admitted in their ap-

plication. It would not be eafy to convince an infant that the

whole is greater than a part, and yet he would not find any
difficulty in a particular inftance. But if after even this abate-

ment it fhould ftill be thought too difficult, there is not any
reafon why we fhould not fuppofe that the infant is influenced

by the acknowledged principle of the afTociation of ideas ; and
that what in him is afTociation is in the man aflbciation correded
and ftrengthened by reafoning.

This clafs, which has for its objed the connedion of caufes and
cfFeds, evidently contains all the enquiries of natural philofophy

;

and what has been faid under the firft head of the divifion has,

I fuppofe, made it appear that morality is alfo comprifed within
it. It remains to be fhewn that it includes thofe propofitions

which are fupported by the evidence of teftimony, or which relate

to the computations of chance.

All
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All enquiries with regard to teftimony may be reduced to

two heads : In proportion as we are fatisfied that a witnefs has

not been influenced by any defire of deceiving* and has not

himfelf been deceived, we give credit to his teftimony. The

examination then by which we eflimatc the credit due to

teftimony confifts of two parts, and if it fhall appear that each is

a confideration of the connexion of caufe and effeB^ it will be al-

lowed that all propofitions whofe credit refts upon teftimony are

rightly claffed.

When we wifh to determine whether a witnefs has been

influenced by a defire of deceiving, we confider what motives

could have induced him to wifti to deceive us, or whether the

means which he employed could promife him fuccefs in a fcheme

of deception. The former confideration is evidently an enquiry

into the operation of motives, that is, of moral caufes on his

mind ; and the latter will, I think, appear after a little confi-

fideration to be an enquiry of the fame kind, though fomewhat

more complicated. An enquiry into his judgment of the pro-

bability of his fuccefs, is an enquiry into the operation of a view

of the circumftances in which he was placed, confidered as a

motive which fhould determine him in the formation of his

plan of aclion. It is therefore an enquiry of the fame kind.

It is however a more complicated enquiry, becaufe it is made

for the purpofe of enabling us to form a judgment of his judg-

ment of his fituation. He deliberates about the operation of

'

motives on the minds of others in difpofing them to concur with

his fcheme or to oppofe it \ but we, from our view ' of his

fituation, deliberate about the expeftation which he muft have

entertained.!
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entertained concerning the probability of concurrence or oppofi-

tion. When, on the other hand, we would determine whether

a witnefs has been himfelf deceived, we confider the flate of his

mind at the time when he fuppofed the fad, of which he has

given teflimony, to have happened. This again is a confideration

of the influence of moral caufes. I cannot give a fuller illuftra-

tion of what I have faid than by referring to Lord Lyttleton's

celebrated Obfervations on the Converfion of Saint Paul, from

which indeed this divifion of the enquiry into the credibility of

a witnefs has been taken. It is not at all neceflary to my pur-

pofe that the queflion of human liberty fhould be examined.

That motives have fome influence on the mind will not be

denied by thofe who maintain its freedom, and the deficiency

of their influence mufl be fupplied by the felf determining power

of the mind, which is a caufe whofe manner of operating is

equally remote from our comprehenfion.

Doctor. Campbell, in his very able Examination of Mr.

Hume's Efl^iy on Miracles, has contended " that teflimony hath

" a natural and original influence on belief antecedent to ex-

" perience," and in the fenfe in which he has aflferted this

propofition it appears to be true. Teflimony has an influence

on belief antecedent to inferences from the conduB of others^ but

this influence is founded on the confcioufnefs which a child has

of his own veracity. When he does not fpeak for enquiry, he

fpeaks to communicate his own ideas. Subfequent experience

of the condud of others may teach him that the noble gift of

fpeech is fometimes abufed, or he may learn the fame leflbn of

diftruft from the artifices which he himfelf is fometimes induced

to adopt ; but the original and genuine ufe of fpeech he feels

is
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is to communicate the real thoughts of his mind. The credit

of teftimony is therefore founded on our original experience of our

own veracity, though our eftimates of it are afterwards correded

by an enlarged view of the general conduft of mankind.

The probabilities of chance are included within this general

defcription of probability. Dodor Reid has very properly ob-

ferved,
" that we attribute fome events to chance, becaufe we

» know only the remote caufe which muft produce fome one

«' event of a number, but know not the more immediate caufe

« which determines a particular event of that number in prc-

" ference to the others." This he has illuftrated by obferving,

« that in throwing a juft die upon a table we fay it is an equal

» chance which of the fix fides fhall be turned up, becaufe

" neither the perfon who throws, nor the by-ftanders, know the

" precife meafure of force and diredion neceffary to turn up

" any one fide rather than another." Effay 7. ch. 3. The

eftimate of chance appears therefore to be founded in a confi-

deration of the connexion of caufe and effed. When we are

unable to diftinguifh thofe circumftances of the caufe which will

determine the event in a particular manner, we proceed as if

all the events which might poflibly arife from the fame general

caufe, ading in various circumftances, were equally probable,

and make our computation merely from the number. The ex-

ample mentioned by Dodor Reid belongs to that clafs of pro-

bable propofitions which relates to the operation of phyfical

caufes. If the fubjed of computation were the contingency of

human condud it would belong to the clafs of moral caufes.

Before :
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Before I conclude this effay, I would remark a peculiarity

jn the probability of teftimony which feems to add to it con-

iiderable force : This peculiarity is derived from the fucceflive

nature of the ads of the mind. In the material world caufes

.and efFedls co-exift ; and as we conjedure the connexion be-

tween them only from their correfpondence, it may frequently

be diiBcult to determine to which of two co-exifting objeds we

fhould afcribe an effed. The queftiori concerning phlogifton,

as ftated in Nicholfon's Firft Principles of Chemiftry, may afford

an example of fuch a difficulty. " The great queftion," accord-

ing to this writer," now is, whether inflammable air be con-

" tained in all combuftible bodies, (incc they do not all emit it

" by mere heat ; and it is evident, that if combuftion can be

" effeded without it in any one inftance, it cannot be the in-

"• difpenfable and univerfal principle of inflammability. Its

" exiftence is denied in fulphur, phofphorus, charcoal, metals,

" and fome other fubftances. It may however be obtained by

" heating thofe if water be prefent : whether it is afforded by the

'' fubfiance under examination^ or by the water ^ is therefore thejuhje£i

" of controverfy." Book 2. fee. i. chap. 2. In the operations

of the mind this ambiguity cannot prevail in the fame degree.

We judge of the connedion of moral caufes and their effeds

by their order of fucceffion, and as the mind cannot at the fame

time give confiderable attention to more than one motive, we

are not liable to much ambiguity in our obfervation of the

tendency of that motive; befides, though in fome cafes feveral

motives may confpire to influence the mind to the fame deter-

mination, yet in others they operate Separately. In thofe other

cafes we may learn the natural tendency of thofe motives, and

we may apply the refult of thofe obfervations in cafes more

complicated
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complicated. We conclude for inflance that in a certain cafe

the confideration of pecuniary intereft has had a certain influence

on the mind, becaufe no other motive appeared in that inftance

to be prefent to the mind, and we could fcarcely miflake in

attributing the effed to the Jingle caufe with which it appeared

to have connedion. In like manner we conclude that the hopes

of credit or power, and the defire of gratifying paflion, produce

certain tendencies, and that different ftates of mind difpofe men

varioufly with regard to the reception of truth. It were eafy

to feled from the facred writings examples of fuch cafes.

This peculiarity in the operation of moral caufes appears to give

confiderable force to conclufions concerning their influence in

particular cafes, and to balance any difadvantage which might

arife from our inability to determine the queftion of their necef-

fary operation. If we could afcertain that moral caufes ad

necefl!arily, this fuccefllve nature of the operations of the mind

might perhaps in fome cafes, not too much complicated, enable

us to arrive at certainty ; but as I conceive that this queflion

is beyond the limits even of probable conjedure, I conclude that

the credit of teftimony can never rife above probability. Our

ignorance of the nature of all caufes, moral as well as phyfical,

mufl: banifli Arid and abfolute certainty from every enquiry into

the material or intelledual world.

I HAVE now finiflied what I propofed ; and if it fhall appear

that I have more accurately defcribed the nature and boundaries

of certainty and probability, and diftinguiflied both from that

region into which the human mind is unable to penetrate, I

VoL.V. F f
'

fliall
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fliall think that I have done fome fervice to the caufe of truth;

if I have failed, this effay will only be one negative injfance

more, and may with others ferve to guide fome future experi-

menter.
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wigJi»JW.UM^n«w^

METEOROLOGICAL OBSERVATIONS /;.' IRELAND

i?i the Tear 1793. By RICHARD KIRWAN, EJq; LL.D.

F. R. S. and M. R. I. J.

IN my former papei^s on this fubjecH: I have laid down the Read Jan.

rules of probability or meafures of expedlation of the three ^* ^'^^^'

moft important feafons of the year, as far as they could be

eftabliflied by an experience of forty-one years, and deter-

mined the limits of each with as much precifion as the data

I could collecft would admit. The feafons that are conform-

able to thefe I fhall therefore call regular, and thofe that

deviate from them anomolous, until a ftill longer experience

inflrudts us to alter or improve thefe rules. It will therefore

be the bufinefs of the meteorologift who chufes to follow this

method to exhibit every year a view of the feafons of that

immediately preceding, and examine their conformity with

F f 2 thefe
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thefe rules. To efFetft this more eafily, and without recurring

to anterior volumes of our Academy, it may be proper to

exhibit a yearly fhort view of the feafons under their refpeftive

denominations, and alfo of the meafures of expedlation.

FIRST TABLE.

Seafons.

Spring 61 Days.
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Of Spring I have as yet no prognoflics, but it is poflible that

in time the mean height of the barometer in March will fur-

nifh fome. The mean of March 1792 was 29,707, and the Spring

was wet. That of March 1 793 was 29,96, and the Spring was

variable.

THIRD TABLE.
Probabilities of Summer.
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FIFTH TABLE.

Probabilities of Autumn.
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Of the Dijlin&ions of Variable.

The modification called variable being intermediate between

dry and ivet^ may fometimes approach very nearly (that is,

within one or two-tenths) to the one, and fometimes to the

other ; and hence I fliall diftinguifli variable i72clining to dry^

and variable inclining to -wet : it is reafonable to conclude that

when this modification occurs as a prognojlic it fliould be

deemed to participate but in a lefler degree of the foreboding

properties of that modification to which it approaches moft

;

and alfo indicate a leffer degree of the modification foreboded,

by the prognoftic to which it approaches. As the prognof-

tications however founded on thefe diflindlions arc not the

refult of immediate obfervation, I fhall comprize them in fepa-

rate tables, that their validity may be efTayed by future expe-

rience. If found lafeful, they may be enlarged.

SIXTH
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SIXTH TABLE.

Prcbabilities of Summer.
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EIGHTH TABLE.

Prohahilities of Autumn.
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TENTH TABLE.

Probabilities of Autumn.

Prognostic

Wetfpringy and fummer variable wet

Summer variable dry

Spring var. wet, and fummer variable vi^et

Summer variable dry

Spring var. dry, and fummer variable wet

Summer variable dry

Dryjpring, and fummer variable wet

Summer variable dry

Wet. Variable. Dry.

i

_3
1 r

A View
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The greateft height of the barometer, and confequently the

higheft atmofpheric tide, was in O&ober, the loweft in December;

the month during which its mean height was greateft was May

;

that during which it was loweft was December.

In 1792 its greateft height was in September, its loweft in

January, and the month during which it was higheft on a mean

was JunCy and that in which the mean was loweft was March.

View of the Seafons.

SPRING.

Rain.

Inches. Days.

April - 2,3645 18

May - 0,6305 - : i

2,9950 - 29 J

SUMMER.

Rain.

Inches. Days.

June - 1,6157 " 22

July - 2,0093 - 20

Auguft - 2,0093 - 23

5,6343 - 65

AUTUMN.

Rain.

Inches. Days.

September - 2,4828 - 14

Oftober - 1,1034 - 16

3,5862 30

Hence we fee theJpring was variable, whether we confider the

quantity of rain or number of days.

The fummer -was variable inclining to wet, if we confider the

quantity of rain, or even wet, if we confider the number of rainy

days.

The
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The auiiimn was variable Jlightly inclining to wet, if we con-

fider the quantity of rain, but flriSlly variable if we attend only

to the number of rainy days.

Comparifon of the Sea/ons, with the Rules of Prognojiication.

!•• The fpring being variable, the probability of a wet fum-

mer was the greateft by the third and fixth table, being -/j, but

that of a. variable inclining to wet was the next greateft by the

fixth table, being -/j, and adually took place.

2°' The fummer being variable, the probability of a wet

autmun was the greateft by the fourth and eighth table, being j- ^

but as the fummer was variable inclining to wet, the probability

of a variable autumn was alfo the greateft, by the ninth table,

being i^.

3*'" A VARIABLE fpring fucceeded by a variable fummer oc-

curred but once in 41 years by Dr. Rutty's obfervations, and

thefe were fucceeded by a wet autumn, therefore its probability

flood fingle, and was but ^'-p by the fifth table ; but variable

fprings were feven times followed by wet fummers, and thefe

were followed five times out of feven bv variable autumns, as

appears alfo by the fifth table ; therefore as this fummer was

variable inclining to wet, the probability that it would be fol-

lowed by a variable autumn alfo inclining to wet, was the

greateft
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greateft. Hence we may perceive the neceflity of the diftindions

of variable, and of enlarging the tables by their admiffion, ftill

further.

Comparlfon of the Years 1792 and 1793.

In 1 792
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In 1792 they were to the whole year as 10 to 16, and in 1793

as 10 to 17.

It may now be proper to attempt to gain prognoftics of the

different feafons from the ftate of the winter months that precede

them. If we call winter thofe three months in which the greateft

cold ufually prevails and vegetation is arretted, we may reckon

five in every year ; three at its beginning, January, February

and March, and two at its clofe, November and December.

March indeed may be reckoned intermediate between winter

and fpring, but it partakes more of winter ; thefe five months

precede the fucceeding feafons, I fhall therefore confider them

together under thofe heads which appear to me moft likely • to

furnifh prognoftics.

Of
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Efifuitig Seajbns, Spring wet. Summer wet. Autumn ivei.

Of the Winter preceding the Seafons of 1793.

1792.
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The year 1756 bore alfo fome refemblance to 1793, for the

fpring was variable, the fummer wet, and the autumn va-

riable.

Mr. Barker of Lyndon in England remarked that 1792 was

the wetteft year that occurred fince 1782. The mean height of

the barometer at Lyndon is 29,4 and the mean annual rain is

about 23 ; but this year there fell 29,4 inches. The mean height

of the barometer in March was about -^ below its ftandard

height.

Vol. V. H h
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EXPERIMENTS o« a NEW EARTH found near

STRONTHIAN in SCOTLAND. By RICHARD

K I RW A N, Efq; LL.D. F. R. S. and M. R. I. A,

1 N the mineral kingdom there are many fubftances whofe Read Jan.

diftindlions are obvious ; no one can be at a lofs to diftinguifh 9' ''^'*'

earths from ftones, or flones from metals, or the various

metals from each other. The utility of thefe diftindlions is as

evident as the difference of charaders on which they are founded

is ftriking ; but of late years lines of difcrimination have been

traced between fubftances, moft of whofe charadlers refemble

each other fo nearly, that they have ever before been deemed

homogeneous. The difcovery of thefe latent diftindions is

often as important as that of the moft obvious, and much more

difficultly effeded ; thus the difcovery of the difference between

plumbago and molybdena led to the true knowledge of mineral

coal ; that of the difference between iron and manganefe led

H h 2 to
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to the more perfect knowledge of fleel and iron ores ; that of

the difference between barytic and common lime-ftone led to

the knowledge of a fubflance that is now a capital inftrument

in cheinical analyfis, and evinced the futility of that theory

which deduced the origin of all fubftances that burned to

lime from fea fhells. The fubftance I now announce to the

Academy affords a farther proof of the danger of too ftrid a

reliance on general theories, and of the poffibility of detedling

many fubftances nearly allied to, but in reality differing from,

thofe with which we are already acquainted. It is only after

fome years of diligent but fruitlefs refearch after fuch aflimi-

lating fubftances that this poJfibiUty may be deemed an Impro-

bability.

The firft account I received of this fubftance, which I fliall

call StronthianitCi was from Docflor Crawford in the year 1 790 ;

he was fo obliging as to fend me a fpecimen, accompanied,

with a letter, informing me that from fome experiments he

made it appeared to him to contain a new earth ; what thefe

experiments were he did not mention.

Shortly after, however, it attracted fome attention; in the

Miner's Journal of February 1791 a good defcription of its

external appearance, and fome account of its chemical proper-

ties, are given from the obfervations of Mr. Sulzer. I had.

not leifure to examine it until laft Odober ; from the expe--

riments I fince made, in which I was affifted by Mr, Higgins,

fuperintendent of our Apothecaries Hall, whofe. chemical abili-

ties
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ties are well known, and likely to be eminently ufeful to this

country, it plainly appears to be a new earth, intermediate

between the barytic and common limeflone.

External Chara&ers,

Its colom- is whitifh or light green.

Its luftre common.

Its tranfparency intermediate between the femitranfparent

and opake.

Its fradure flriated, prefenting oblong diflindl concretions,

fomewhat uneven and bent.

Its hardnefs moderate, being eafily fcraped. Very brittle,.

Its fpecific gravity from 3,4 to 3,644-

SECTION.
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SECTIONFIRST.

Its Relation to Heat and Fixed Air.

This ftone expofed to a heat of 130° Wedgwood, in com-

mon clay crucibles, vitrifies very readily when in contadl with

the crucible, but the interior part remains unchanged. Having

heated two ounces of it in a black lead crucible, only a very

fmall part of it was vitrified ; the remainder was converted

into lime by a heat of 140°, and lofl 194 grs. that is, little

more than 20 per cent, of its weight ; fubfequent experiments

fliewed that the weight tlius loft is fixed air, and that the

lofs is ftill greater than this experiment indicates, as by reafon

of the partial vitrification it cannot be perfedlly afcertained.

Equal parts quartz and Stronthian lime, melted in a heat

of 138°, partly into an amber yellow glafs, and partly into a

black and white enamel, the furface prefented a ftrong le.ad-

coloured metallic glaze, which was communicated even to the

interior of the crucible and to its cover.

Two parts of this lime and one of magnefia being heated to

138°, the lime vitrified with that part of the crucible with

which it was in contadl into a porcelain mafs, and acquired

a purplifli and greenilh colour ; the magnefia remained unal-

tered.

Four
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Four parts Stronthian lime, and one of filex, heated to 138",

partly hardened and partly melted ; but as the crucible was

confiderably aded upon, the genuine efFedls of thefe propor-

tions is not clear.

Three parts Stronthian lime and one part argill, heated to

150°, melted into a black compaft mafs, of which the upper

part was an enamel, and the lower a porcelain, not having been

fufEciently heated. The fame experiment made with common

lime produced only a porcelain.

Two parts Stronthian lime and one of argill, heated to 150®,

melted only where in contadl with the crucible, the interior

parts retained its powdery ftate ; common lime ufed inftead of

Stronthian remained alfo in powder.

Equal parts Stronthian lime and magnefia retained their pow-

dery ftate, except where in conradl with the crucible.

Four parts filex and one of Stronthian remained unaltered

at 147'', though the influx of melted coal feemed to convert

them into a greyifh black compadl porcelain.

A COMPOUND formed of 67 parts filex, 23 of argill, and 10

of Stronthian lime, melted at fo low a heat as 114° into a

greyilh white porcelain, which in a heal of 147° only became

porous. When common lime was ufed inftead of Stronthian the

compound melted at 145" into a femitranfparent frothy ena-

mel.
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mel. Hence we fee this ftone may be advantageoufly fubfti-

tuted for lime in pottery and vitrification, and, in metallurgy,

as a flux for certain refradory ores.

Water poured on Strontliian lime heats more violently than

with the fame proportion of common lime ; it alfo diffolves it

much more copioufly, 200 parts of vs^ater diffolving one of

this lime, or rather more ; for a troy pound of water, tempe-

rature 60°, dijQTolves ^6 grs. of this lime.

The mofl: remarkable property of this lime is that it is

capable of cryftallizing ; a faturate folution of it, being fuffered

to ftand for one day in a cool place, fliot into tranfparent

rhomboidal cryflals, two of whofe oppofite angles were very-

acute, and the other two confequently very obtufe ; thefe cryflals

do not readily eiBorefce by expofure to the air of the tempe-

rature of 66', but placed on a hot iron they fall into powder

which is ftill in the flate of lime ; the water deprived of them

forms a pellicle on the furface like common lime-water ; the

cryflals themfelves are alfo foluble with the afTiflance of heat.

The lime-water has a flronger tafhe, though of the fame

kind as that of the common ; like this, it precipitates metallic

fblutions, and particularly that of fublimate corrofive with the

fame colour, but much more copioufly than the common.

It is a much better tefl of fixed air than common lime-

water, being precipitated much more abundantly by the fmallefl

particle zt that air.

Water.

i
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Water, thus impregnated, abforbs hepatic air in great quan-

tity, and thus forms a Stronthian hepar. Marine acid, added

to this liquid hepar, produced a pale bluifli precipitate, accom-

panied with fome efFervefcence.

Stronthian-Lime is precipitated from its folution in water

like the common by fpirit of wine.

SECTION SECOND.

Of its Relation to Adds.

To difcover its rank in the feries of bodies fubjedted to the

adion of acids, I found it neceffary previoufly to examine fome

anomalous experiments relative to the powers of common quick-

lime, which, if left undetermined, would difFufe their obfcu-

rity over thofe which I meant to inftitute on Stronthian lime.

About the year 1779, Mr. Sage of the Royal Academy of

Paris, and Doctor Demefte, afferted that quick-lime was a dif-

ferent earth from the calcareous ; and, to prove this difference,

they affirmed that lime-water precipitated a folution of gypfum,

and alfo of lime-ftone in the nitrous and marine acids. M.

Morveau, in examining the nature of various calcareous com-

pounds, allowed the truth of this experiment, and at that time

Vol. V. I i attributed
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attributed this precipitation to the phlogifton of lime*. This ex-

planation not appearing to me fufficiently fatisfadory, I made

the following experiments :

i°- Having diluted fome quantities both of nitrous and marine

acids with diftilled w^ater, I faturated both w'ith Carrara marble
;

another portion of this marble I converted into lime, and of this

lime I formed lime-water.

2*^" To fmall portions of the folutions of this marble in each

of the above-mentioned acids I added lime-water ; in each a flaky

and fomewhat brownifli white precipitate appeared.

^^- This precipitate was not foluble by an addition of pure

diftilled water.

4"'' Neither was it increafed by an addition of more lime-

water
;
yet it was fo fmall that I could not conceive it to con-

tain ail the calcareous earth in the nitrous and marine folu-

tions.

5^- The liquor in which this precipitate appeared being fil-

tered, and the precipitate, thus feparated, more lime-water was

added to the filtered liquor, but no precipitate appeared; yet on

dropping into this liquor a frefh quantity of marine felenite a.

cloud was immediately difcernible.

• See 17 Rozier for 1781, p. 218, 224 and 227.
6°- The
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60- The folution of marine felenite being flightly boiled,

lime-water was added to it ; a cloud ftill appeared, but the pre-

cipitate was much lefs copious than when the unboiled folution

was ufed.

y"- To a folution in the nitrous acid, not of marble, but of

lime formed of marble, lime-^vater was added ; no precipitate or

cloudinefs enfued.

Hence it is clear that the precipitation, formed by the

addition of lime-water to the acid foiutions of Carrara marble,,

confifted of the lime itfelf contained in the lime-water, and not

of that united to the mineral acids, being occafioned by the

fixed air abforbed by thofe acid foiutions after or during its

extrication in the ad of folution; for this precipitate muft be

either argill, magnefia or calcareous earth ; if it were argill or

magnefia the precipitate would be as copious from a boiled as

from the unboiled folution, the contrary of which we have feen

in the 6th experiment ; it fhould alfo be found in the acid

foiutions of lime, which is contraditled by the 7th experiment

;

if it were an earth feparated from an acid it fhould be in the

ftate of lime, and confequently foluble by an addition of more

water, contrary to the 3d experiment ; but if we fuppofe it a

calcareous earth, precipitated from the lime-water by the fixed

air contained in the acid foiutions, all the phenomena exhibited

by thefe experiments muft naturally occur. This air will pre-

cipitate the lime in the lime-v/ater added, as in the 2d expc-

I i 2 riment.
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riment. This precipitate will be infoluble in water as in the

3d ; the addition of more lime-water will not increafe it, as is

feen in the 4th, all the fixed air being already taken up; but

on adding to this mixed liquor more of the acid folutions a

precipitate will appear as thefe acid folutions convey an addi-

tional quantity of fixed air, which ads on the lime-water con-

tained in the mixed liquor, as in the 5th experiment; the

precipitate will be lefs copious in the boiled folutions, as much

of the fixed air is expelled by the boiling, as in the 6th expe-

riment ; and finally, no precipitate will be formed in the acid

folutions of lime, as in that cafe no fixed air can exift.

This fburce of ambiguity being removed, I now proceed to

the experiments made to difcover the relation of Stronthianite to

acids.

To the Marine.

Stronthianite diffolves very readily in the marine acid,

whether concentrated or diluted, and with confiderable efFervef-

cence ; 100 grains of Stronthianite lofe by folution in acids 26 5..

Common lime-ftones, equally free from foreign mixture, con-

tain much more fixed air ; barytic lime-ftones much lefs, and are

more difficultly foluble.

The acids of vitriol, tartar and fugar, being fucceflively dropped

into this muriatic folution, inftantly produced copious precipitates

ftill more infoluble than thofe that arife from their union witli

common calcareous earth.

This
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This folution is alfo precipitable by mild alkalis, whether

fixed or volatile, and apparently fo by the fixed cauftic vegetable

alkali ; but the cauftic volatile produced only a flight cloud, pro-

ceeding, as I imagine, from its not being perfedlly cauftic.

Mild calx caufed alfo a precipitation of Stronthian from this

folution, but mild barytes none.

Common lime-water produced a precipitate in this folution

from the caufes already mentioned ; but barytic lime-water caufed

a copious precipitate.

All neutral falts, formed by the vitriolic acid united to any

bafis, fuch as the folutions of tartar vitriolate, glauber, vitriolic

ammoniac, felenite, epfom, alum, and of the vitriols of zinc,

lead, mercury, tin, bifmuth, rcgulus of antimony, produced copi-

ous white precipitates, that of iron a brown.

But neither iron, copper, tin or lime, in their metallic forms,

,

caufed any change in our folution, at leaft in a ftiort time. This

folution, being evaporated nearly to -i- its bulk, fhot into cryftals

foluble in their own weight of w'ater of the temperature of.

68°. At 78° or a ftill higher heat they efilorefce.

To the Nitrous Acid.

.

This ftone is fcarce at all attacked by nitrous acid whofe

fpecific gravity is 1,4, but if to this acid half its weight of

water

.
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water be added, Co that its fpecific gravity be about 1,3, it is

gently foluble ; but if nearly its own weight of water be added

10 it, fo that its fpecific gravity be 1,22, it effervefces violently,

vvliereas barytes is nearly infoluble in an acid even thus diluted.

This folution alfo cryflallizes ; and, if the evaporation be flow, into

large cryftals ; by fpontaneous evaporation I have obtained feme

of the weight of 14 grains, and if the quantities were large their

fize would undoubtedly be greater. Their fhape was that of flat

hexahedral lamellas imbricated, that is, fuperimpofed on each

other, as flates on the roof of an houfe.

These cryftals are foluble in fomewhat more than their

weight of water heated to 66^. Placed on a red-hot iron they

decrepitate like common fait, and fufe in a ftill ftronger heat.

The faturate folution of this earth does not difcolour litmus,

as that of barytes docs.

To the Acetous Acid.

This ftone is alfo foluble, though much more flowly, in diftilled

vinegar. The folution being carefully evaporated ftioots into

ftelliform cryftals, of an acid tafte ; they efflorefce by expofu re

to the air.

To the Vitriolic Acid.

This acid, when concentrated, has fcarce any adion on this

ftone, whether mild or calcined. When much diluted I found

10,000 parts of it to diflTolve one of this ftone.

SECTION
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SECTION THIRD.

Of the Jffinities of Stronthtan.

Stronthian lime-water, poured on a folution of tartar vitrio-

late, immediately formed a precipitate, and fo it did in the

folution of glauber's fait and vitriolic ammoniac ; hence its affi-

nity to vitriolic acid is fuperior to that which any alkali bears to

this acid.

It alfo formed a precipitate in the folutions of common fele-

nite, epfom and allum ; hence the affinities of common lime,

magnefia and argill, to the vitriolic acid, are inferior to thofe of

this earth.

But barytic lime-water decompofes the compound of vitriolic,

acid and Stronthian, and alfo the combinations of this earth with

the nitrous, muriatic and acetous acids.

Hence the affinities of Stronthian feem to be the fame as

thofe of barytes, but inferior in degree, though fuperior to thofe

of common calx.
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OBSERVATIONS on RAIN GAGES.
By THOMAS GARNET T, M. D. Member of the

Royal Medical, Royal Phyftcal, and Natural Hi/lory Societies

of Edinburgh, of the Medical Society of London, and the

Literary and Philofophical Society of Manchejler.

1 HE theory of rain has long engaged the attention of philo- ReadJan*y>

fophers, and many ingenious and plaufible conjedures on the

nature of this meteor have been given to the public; but the

fads of which we are at prefent poffeffed feem to me to be too

few in number, and to have been made at places too remote

from each other, either to refute or confirm the theories in

queftion. This confideration induced me to colled all the obfer-

vations on this fubjed I could ; and in the laft volume of the

Memoirs of the Literary and Philofophical Society of Manchefter

is an Eflay of mine containing a number of obfervations made

on the weftern coaft of this ifland. Since the publication of

that Memoir I have received journals from different parts of the

Vol. V. K k kingdom,
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kingdom, and have prevailed on feveral of my philofophical

friends in different counties to keep exad regifters of the baro-

metcF, thermometer and rain gage. ByT,-tIief.s .means I am in-

duced to hope that we fliall be furniflied v/ith a part of the

natural hiflory of this ifland as yet little known, and which

will not merely be gratifying to curiofity,-; but lappli-p^able- to

the moft ufeful purpofes, and which promifes to fupply the

deficiency of obfe'rvation, and' enable the philofophcr to cori-edt

his theory by fads. \n-^?v;((\^ Wrv^Sl

The barometer and thermometer are infiruments which are

liable to little error when carefully' made 'and ' in the ' moft

fimple form ; but rain gages are very imperfed inftruments.

My attention was direded to the methods of remedying their

imperfedions as much as poflible,' from having obfervcd that

the journals of two gentlemen at Kendal in Weftmoreland, whofe

.accuracy in obfervation could not be fufpedcd, diifered con-

'^'= •"'•I '"-'-' fiderably, though their gages were fimilarly expofed, but I do

not know whether fimilar in their conftrudion.

'''RAiV<TAGE's'are-imperfed on two accounts. •'Firfti"iff Sctoihb

of the evaporation which very commonly takes place on the

interior furface of the fuiinel during wet weather in fummer-,-

for the air is for the moft part in a condition- to' abforbmonfe*

water than' 'it contains, though our humid atmofphere is forrie^

times fo pcrfedly faturated as to depofite part'of'lts vapfturs On

furniture within doors, even during the months of July and

Ausuft, provided the weather be very wet ;' biif water "will'

frequently evaporate from the furfaces of many bodies, particularly

from



from metallic fubftances, as I have found by experiment, while

rain is falling in fummer, or dew forming in an evening; for if

a vefTel of tinned iron be rubbed over with a wet fpunge,

and then fufpended with its mouth dow^nwards, its inner furface

will foon become dry again, though rain be falling or dew forming

at the time.

As thij evaporation cannot be entirely prevented by any

method of conflruding the gage, if the quantity of water loft

this way could be determined, this imperfedion would be

correded; and I fhould think that this quantity might be

determined by two contiguous gages. For, let A and a =

the areas of the apertures of the two gages ; B and b = the

curve furfaces of the funnels ; S, s = the quantities of water

colledcd by them in a given time in grains ; X and x the

quantities loft by evaporation in the fame time ; then S
-f- X

and s -\- X, being the quantities received by the gages, we have

a S—A s + a X
A : a : : S + X : s + x, and x = ; butfincetheA
quantities evaporated in the fame time are as thofe furfaces,

T, , V J b X _ a S—A s + a X
,

B : b : : X : x, and x = -—- — ; hence X =
D A

5JL5iI^:^, and the quantity correded = S + X =,
Ab—B a '

H ^

A b ^ i5_A s
j^^j. ^-^^ cones muft not be fimilar, for in that

A b—B a

cafe both the numerator and denominator would be = o , and

confequently nothing could be determined. Indeed, if it was

worth the while, it might even be determined in this cafe, by

taking the fluxion of the quantity.

K k 2 The
.
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The fecond imperfedion arifes from the lofs of water occafioned

by drops of rain burfting when they are driven obliquely by a

breeze, and ftrike the fides of the gage : in fuch cafes they dif-

perfe into a number of minute drops, many of which never defcend

into the receiver, but efcape over the margin of the funnel.

This depends on principles too fimple to require any experimental

proof. It is difficult, if not impoffible, to prevent entirely this

lofs of water by difperfion ; all that we can do is to diminifh the

caufe of it as much as we can. An ingenious friend of mine,

Mr. Gough of Kendal, in a letter which I lately received from

him, propofes the following method of remedying this imper-

fedion.

A linen ftrainer, he fays, of a conical figure, (hould be fitted

exadly to the mouth of the gage ; this flexible funnel ftiould be

ftretched by a weight or ftring fixed to its apex within the vefiTel;

the drops flriking on this yielding fubftance would receive a

moderate concuflion, and the particles of water would be en-

tangled in the threads of the cloth. It is evident that this would

greatly prevent the lofs occafioned by difperfion, but would much

increafe the evaporation, by detaining a quantity of water in

the funnel, expofing a much greater furface to the air. A better

way of remedying this imperfedion is to have a perpendicular

rim, an inch or two high, fixed to the rim of the funnel. I have

here given the form of rain-gages which I have had conftruded for

my friends.

In
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In gages of this form, efpecially when

made fufficiently large, Mr. Copland of Dum-

fries informs me that he found the lofs from

•difperfion nearly, if not entirely, correded.

The area of the aperture of one of his fun-

nels contains 144 fquare inches, and the other

288. He has compared this with one of 16

inches, and always found a fmaller than proportional refult

from this lafl in windy weather. He fays he has obferved his

large fquare gages in ftormy falls, and could obferve nothing

driven over after it had ftruck the infide, and was furpnfed to

fee fo little loft even during a hail fhower. He recommends

gages with fquare apertures in preference to circular or cylindrical,

for
" from the rotatory motion which the air always takes,

when forced over the end of a tranfvcrfely truncated cylinder,

and which emits, for that reafon, a whiftling noife, the rain will

be carried over the edges of the cylinder, and be almoft entirely

prevented from falling into the gage." He foon found, after

ufmg fquare ones, that the refults from them were much more

ample than from fome others that were kept in the neighbour-

hood, which were of a cylindrical form. I generally have a

little cup with its mouth downwards, fitted to the neck of the

funnel as at A, which will go over the mouth of the bottle;

becaufe it is evident that when rain is driven againft the outfide

of the funnel, or in confequence of the condenfation of dew

upon the outer or under fide of it, more water would be colleaed

by the receiver than falls within the area of the funnel, if it

was not prevented by a contrivance of this kind.

I WAS
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I WAS induced to trouble the Academy with the preceding

obfervations, in hopes that they might dired the attention of

philolbphers in our filler kingdom to this lubjed ; for this

part of the natural hiilory of Ireland is yet very imperfedly

known ; but I am happy to find it has engaged the attention

of that excellent philofopher Mr. Kirwan, by whom it may

be expeded that much light will be thrown on it. If thefe hints

lliould meet with a favourable reception, I intend from time

to time to fend to the Academy an account of any philofophical

difcoveries or obfervations that may occur to me.

I HAVE fubjoined a table containing the quantity of rain

in inches and parts which has fallen within five years ; the

places of obfervation were chiefly on the weftern coaft of this

ifland, and may eafily be compared with the quantities which

fall on correfponding parts of the eaflern coaft of Ireland.

Years
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N. B. Kendal bears N. 30°. W. from London, diflant 226

Englifh miles, meafured on a great circle of the earth; and,

according to the obfervations of Mr. Dalton, the town is elevated

about 46 yards above the level of the fea. Kefwick bears

N. 30°. W. from Kendal, 22 Englifh miles, meafured on a

great circle ; and, according to Mr. Crofthwaite, is elevated about

76 yards above the level of the fea.

Felltoot lies at the fouth end of Winandermere, where

the lake contradis into a river, and is about 26 yards above the

level of the fea. Thefe places are furrounded with high hills,

fome of them elevated confiderably more than a thoufand yards

above the level of the fea. Salford joins Manchcfter, and

Youngfbury is near Ware in Hertfordfhire, 20 miles north of

London.

The difference in the quantities of rain which fall at thefe

different places is furprizing. Much more falls in hilly than in

level countries.

T. G A R N E T T.

Harrogate, December 10, 1793.
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LETTER from the Reverend DoBor YOUNG, Senior Fellow

of Trinity College, Dublin, and M. R. I. A. to the Right

Honourable />&fEARL o/CHARLEMONT, Preftdent of

the Royal Iri/h Academy.

My Lord,

XjlS the manner of extra<5ling coal from mines is not generally Read Dec.

known in detail in this country, perhaps the following circum- '
''^^*

ftantial account of the noted mines ®f Whitehaven in Cum-

berland by a gentleman of that country may be thought fit to

be inferted in the Tranfadions of the Academy.

I have the honour to be,

MY LORD,

With the greateft relpedl,

Your Lordfhip's moft obedient,

Humble fervant,

MATTHEW YOUNG. '

Vol. V. LI OBSER-
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OBSERVATIONS and I N QJJ I R I E S made upon and

concerning the COAL WORKS at WHITEHAVEN in

the County of CUMBERLAND in the Year 1793. By

JOSEPH FISHER, M. D. Fellow of the Royal Phyftcal

Society in Edinburgh.

In the neighbourhood of Whitehaven are two coal works or

collieries, called Howguill and Whinguill. The firfl: lies on

the fouth weft part of the town, and the prefent works extend

from the town towards the fouth about two miles and a half,

reaching nearly to the valley called Sandwith, and in breadth

about one mile and a half, viz. from a rivulet called the

Powbeck on the eaft fide to about nine hundred yards under

the fea towards the weft, making in area about two thoufand

four hundred acres. This is the extent of the prefent workings,

and is aflerted to be the moft extenfive colliery in Great

Britain.

In
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In this colliery are now difcovered five workable feams or

bands of coal, befides feveral fmaller feams which are not

worth the working.

In the pit named King-pit, which is the deepeft pit In this

colliery or in Great Britain, the firft feam or band is called

the Crow Coal, which is two feet two inches thick. It lies

at the depth of fixty yards.

The fecond feam or band is called the Yard-band, in thick-

nefs fonr feet fix inches, and lies at the depth of one hundred

and fixty yards.

The third feam is called the Bannock-band, about eight feet

thick, including two metals, which are about twelve inches

thick. It lies at the depth of two hundred yards.

The fourth feam is called the Main or Prior-band, which is

from ten to twelve feet thick, and about two hundred and

forty yards deep.

The fifth feam is called the Six-quarters Coal, about five feet

thick. It lies at the depth of three hundred and twenty yards.

No part of this laft feam has been yet wrought.

What other feams lie below thefe is yet unknown. No

trial has been made above twenty yards below the fifth feam,

which makes the greateft perpendicular depth hitherto funk

L 1 2
^«
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to be three hundred and forty yards below the earth's fur-

face.

It would not be difEcult to perceive, before any coals were

got, that this tradl of land contained feams or bands of coal,

becaufe the Bannock or thii-d feam, and the Main-band or

fourth fean:i, before mentioned, have burfl: out, as it is termed

at Whitehaven ; that is, they fliew themfelves in feveral places

on the floping furface of the earth, on the weft fide of the

valley leading from Whitehaven to St. Bees. To the fouth-

ward of this colliery thefe feams of coal are alfb thrown much

nearer the furface by what is called upcaft dykes (words which

will be hereafter explained) the largeft of which is about

forty yards.

At a pit called Wilfon's pit, which is the moft fouthern pit

in this colliery, the main band or fourth feam before-mentioned

lies only about one hundred and forty yards below the furface ;

whereas at King-pit, as before ftated, it lies one hundred yards

deeper, or about two hundred and forty yards.

It appears that at the firft beginning to work this colliery

a level or watercourfe has been driven from the rivulet called

Powbeck, near the copperas work, to the fouth of the town

about three hundred yards.

The courfe of this level is to the full dip or defcent of the

colliery, which is nearly due weft, until it cuts or interfeds

the
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the Bannock-band or third feam of coal before-mentioned.

This level e{Fed;viaIIy drained about three hvindred yards in

length, and about one hundred yards in breadth, water level

covirfe, in this feani. The extent of coals thus drained is called

a winning. The depth of the pits in this winning or extent

is from twenty to fixty yards.

The fecond winning or extent drained has been efFecSled by

driving a level from the furface of the Powbeck near a farm-

houfe called Thicket, further fouthward than the firft winning.

By continuing this level to the weftward they have cut or

interfered the main band or fourth feam before-mentioned

abovit four hundred yards to the dip or weft of the outburft or

appearance of this coal at the furface.

This level drained about a thoufand yards in length water

level conrfe, and four hundred yards in breadth or dip and rife

courfe, and alfo fomething more in breadth in the Bannoch-

band feam of coal.

The coals obtained from thefe two winnings or extents muft

have been very confiderable.

At that time the coals were dravrn out of the pits by men

with jackrolls or windlaffes, and laid up in banks, from whence

they were carried to the fliips upon the backs of little horfes

in pack loads, each pack-load containing what is called a Cum-
berland bufliel, confifting of twenty-four gallons, and each weighing

about fourteen ftones.

Having
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Having obtained as much coal as they could by thefe two

levels, the third winning was made at a place now called

Ginns, which is a village or hamlet near Whitehaven on the

fouth weft.

Horizontal vertical wheels were ereded here, called Ginns,

by which they drew the coals with horfes out of the pits, which

before was done by men with windlaffes or jack-rolls.

A FEW houfes being built here, in confequence, for the

colliers and workmen, became a confiderable village, now known

by the name of Ginns.

With thefe ginns or vertical wheels both water and coals

were drawn from the pits ; but drawing the water thus by horfes

and thefe vertical wheels became too expenfive, fo that the

coals drawn would not pay for the expenfes incurred. To re-

medy this, the late Sir James Lowther purchafed the materials

of an engine in London, which had been formerly ufed there

for raifing water to fupply the city. Report fays that this was

the fecond fteam-engine which was erected in England. The

materials were fent in a fhip from London to Whitehaven,

where they were put together and fixed upon a pit near Ginns.

The depth of this pit is about fifty-fix yards from the earth's

furface to the main band or fourth feam of coals. This engine

had a copper boiler about ten feet in diameter, with a lead top,

a brafs cylinder twenty-eight inches in diameter, and wooden

pumps eight inches in diameter, with a brafs working barrel.

As
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As the number of pits was increafed the water augmented,

until at length it was judged neceflary to eredt another engine

with greater powers than the firft. By thefe two engines the

water was drained from a confiderable extent of the Yard-band,

Bannock-band and Main-band, feams of coals, which, being thus

laid water free, fupplicd the town and export market for many

years.

Thk pit, called Parker's-pit, about half a mile from what is

called the Staith, (a place to hold a large quantity of coals)

which is near the harbour, was won in the Yard-band feam by

thefe engines.

It was from this pit that the firft waggon-way (as it is

called) was laid in this county. A waggon-way is a road for

a waggon with four wheels to run upon. It is made with

wood laid down faft on each fide of the road at a proper dif-

tance for the folid iron wheels of the waggon to move upon

;

the wheels are confined from running oif from the wood by a

protuberant rim of iron on the interior fide of each wheel. The

road is made fo as to have a gentle defcent along its whole

length, fo that the loaden waggon runs from the pit to the

ftaith without any horfe to draw it ; where the defcent is fo

much that the motion would be too quick, a man, who is mount-

ed behind the waggon, by prefling down upon one wheel a piece

of wood, called the convoy, which is fixed to the waggon for

that purpofe, can reftrain the too rapid motion and regulate it

properly.

A HORSE
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A HORSE is ufed to draw the empty waggon back again to

the pit from the ftaith by an eafy afcent along another fimilar

waggon-way, laid along the fide of the former at about three

feet diftance : thus it is fo contrived that the loaden and empty

waggons never meet or interfere with each other.

The ftaith is a large wooden building on the weft fide of the

town adjoining to the habour and covered in. In this ftaith

are fixed five hurries or fpouts, at fuch a diftance from each

other that a fliip of three hundred tons burthen can lie under

each hurry and receive a loading at one time. The ftaith is

about thirty-feven feet above the level of the quay, and when

the waggons arrive there the bottom of each waggon is drawn

out and the coals are dropped from thence into the hurry or

fpout under it, through which they run down into the fiiip laid

below to receive her loading. The hurries or fpouts lie with

an inclining flope of about forty-five degrees.

When there are no Ihips ready to receive coals they are de-

pofited in the ftaith, which will contain about fix thoufand

tons, Dublin meafure, or three thoufand waggon loads. Thefe

coals thus depofited are once more put into waggons and

dropped through the hurries or fpouts into ftiips, when there

are more vefi"els than the ufual daily fupply of coals will load.

There have been two hundred waggon loads, or four hundred

Dublin tons, fliipped from the pits in one day, and an equal

quantity on the fame day from the ftaith, making in the whole

about eight hundred tons, Dublin meafure.

By
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By the contri-vance of waggons and waggon-roads, one horfe

carries as much coals at once as twenty-four horfes ufed to do

upon their backs before this invention.

The fourth winning or extent of coal drained was made

about eighty years ago, at a place called Saltom near the fea,

about a mile fouth weft of Whitehaven. This was a very

expenfive undertaking; it was, however, deemed abfolutcly ne-

ceffaay, as on the completion of this depended the future fuccefs

of this colliery. A fire engine was therefore ereded here with

a twelve feet boiler, a cylinder forty inches in diameter, and a

pump feven inches in diameter. The pumps were divided into

four fets or lifts, the pit being one hundred and fifty-two yards

in perpendicular depth. It was perceived neceflary, however,

a few years afterwards, to ered a fccond fleam-engine in this

place of the fame dimenfions as the firft, becaufe the water was

increafed very confiderably by finking feveral new pits.

The fields of coal already drained by thefe two engines have

been explored from north to fouth about three miles, and may

probably be extended about three miles more when wanted. The

coal now drained, and ready to be wrought in the feveral work-

ing pits at prefent, will ferve for about twenty years, according to

the quantity now drawn. Pits, however, being in fome time

naturally exhaufted, it is thought prudent now and then to drive

what is called trial drifts, in order to explore the fields of coal,

and to find proper places where to make new pits, when the fame

may be wanted.

VoL.V. Mm About
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About twelve years ago, thefe two engines being nearly worn

out, a new one was eredlcd at Saltom, capable of drawing more

water than the two old ones. It has two boilers, each fifteen

feet in diameter, a cylinder feventy inches in diameter, and a

working barrel eleven inches and a half. It can draw all the

water in eight hours which is produced in fummer in twenty-

four hours, but in winter it requires double that time as there

is double the quantity of water. This engine was repaired

about three years ago at a very great expenfe, with a new cy-

linder, new regulating beam, and new cylinder and fpring beams.

At this time it is admitted, by feveral profeflional men who have

examined it, to be the beft engine of the fize within the king-

dom. Its maximum in working is fifteen flrokes, "eacn fiv feet

and a half long in a minute ; each firoke draws twenty-feven

gallons of water, that is, four hundred and five gallons per mi-

nute, or nine thoufand two hundred and forty hogfheads every

hour.

All the bands or feams of coal in this colliery dip or defcend

nearly due weft, floping towards the horizon with a defcent of

one yard in eight to one in twelve, and the feams arc always

and invariably equally diflant from each other, whatever be the

depth. However, though thefe feams of coal are thus always

equally diflant from each other, yet they are not equally deep

from the earth's furface. The feams, as before-mentioned, con-

Itantly dip or defcend towards the weft, and rife towards the

eafl, till at length they fhew themfelves in fome places on or

near the earth's furface.

Besides



[ '^IS ]

Besides this general defcent or afcent, the feams are in fome

places abruptly broken off by a bed of ftone or other matter of

a confiderable thicknefs, betwixt the coal and which there is

generally a cavity or hollow called at Whitehaven a Gut. When

a feam of coal is thus interrupted by the interpofition of other

matter the workmen know that they will find the fame feam

either above or below this place, or, as they term it, they know

that tlie feam is thrown cither upward or dovv^nward. In order

to know whether the feam of coal will be found above or be-

low, they endeavour to difcover which way the ftone or other

feparating matter liangs or Hopes. If it recedes from the coal,

floping ever fo little upwards, they conclude that the feam of

coal is thrown upwards (as they call it), that is, in fuch a cafe

the feam is always fotind above the break. If the flope be

hanging over the coals, floping towards the furface, then the

feam of coal is faid to be thrown downwards, and is found be-

low the break. The real fad is, that in fome former time there

has been fome great convulfion of the earth, in which all the

fuperincumbent covering matter, confifting of feams or beds of

flone, coals or other materials, have been moved upwards in all

fuch chafms or breaks, leaving the feam or bed of coal below,

in one part, where it was at the time the dreadful convulfive mo-

tion happened. Hanging over and floping upwards or down-

wards are only relative terms, depending upon which fide of the

interpofed matter you arrive at. Where any feam or field coal

feems thus to end, the interpofing matter hangs or flopes one

way on one fixie of the matter and the contrary on the other

M m 2 fide,
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iide, fo that the fuperincumbent matter with the feam of coals

has been invariably thrown upwards by the convulfion, whilft

the remaining part of the bed has been left as it was before the

motion.

Whitehaven collieries abound with what they there call

Dykes, that is, beds of ftone of a confiderable thicknefs, which

feparates one field of coal from another. The principal ones run

in a diredion nearly eaft and weft. They divide the feams of

coal into fields, as they are called, that is, feparatd trafls of coal

almoft like the fields or inclofures of a farm. Thefe dykes or

foparations are very ufeful, by reftraining the water or inflammable

air from flowing out of any adjoining field of coal, where

no works are going on, into another where men are working, until

it is found convenient to cut through or work a new field.

Without thefe dykes it would frequently be very difiicult to keep

the works from being overcharged with water, but it is fome-

times very troublefome and expenfive to cut through them,

being of a confiderable thicknefs. Where the covering of fuper-

incumbent matter is not of fo great a thicknefs, which is to-

wards the rife of the feam or field, there pillars of coal are left

from five to ten yards fquare, and the workings are from three

to four yards wide, fo that about one-half of the coal is taken

away, and the other half left to fupport the earth above. Where

the coals lie from one hundred and fifty to three hundred yards

deep, and efpecially where the coal is drawn from under the fea,

the pillars are left from fixteen to twenty yards fquare, fo that

about
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about one-third part of the coal is taken, and two-third parts arc

left to fupport the roof.

Whitehaven colliery is not fo much loaden with water as

the collieries about Newcaftle and other flat countries are, where

they are not able, by what is called day levels, to take away the

top water, called furface feeds, as is pradifed at Whitehaven.

The coal works at Whitehaven have produced and ftill do pro-

duce greater quantities of inflammable air, commonly called

damp, than any other coal work known. This feems to arife

from the coal lying at a greater depth below the level of the

fea than any other known colliery. This obfervation holds inva-

riably true both here and about Newcaftle, that in all coal works

lying above the level of the fea little or no inflammable air is

perceived, except in the guts of the dykes, that is, in the cavi-

ties or hollows betwixt the fields of coal and the dykes or beds

of ftone which feparate the fields. The quantity of inflamma-

ble air appears to bear proportion to the depth of the works

below the level of the fea.

When they began to fink the coal pits at Whitehaven fo

deep that coals were drawn from below the level of the fea, in-

flammable air was found in fuch quantities that it frequently

took fire from the flame of the candles ufed by the workmen

under ground, which caufed violent and dangerous explofions, by

which numbers of the workmen were burned and maimed, and

by
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by which feveral loft their lives. Mr. Spedding, a late eminent

engineer and dircdor of the coal works at Whitehaven, difcovercd

that fparks produced from flint and fteel were not nearly fo

produdive of thefe explofions, by kindling the inflammable air,

as the flame of candles was. He therefore contrived a machine,

compofed fo that by being turned about by a wheel it ftruck a

great number of flints againft fteel in perpetual fuccefllon. This

gives light fufficicnt for the workmen to 'work by in fuch depths

as the inflammable air abounds in, whereby the danger is

greatly abated. Without this or fome fimilar contrivance the

deepeft coal works would probably before this have been totally

given up, as being fo dangerous to the men employed.

It is now about one hundred and fifty years fince coals are

fuppofed to have been firft raifed here for exportation. What the

quantity exported has been at different periods cannot now be

well afcertained. Within the laft twenty years the export trade

has increafed about one-third part of what it now is. Whitehaven

colliery has produced for a few years laft paft from one hundred

thoufand to one hundred and twenty thoufand tons, Dublin

meafure, yearly. Two tons contain about a chaldron and a

quarter, London meafure. In general a Whitehaven waggon of

coals contains two Dublin tons, each ton weighing from twenty-

one to twenty- two hundred weight. The beft coals are inva-

riably the lighteft. One-third part of the main band feam,

which lies in the middle thereof, would, if feparated, be as good

as the beft Ncwcaftle coal. The bank or bottom is worfe in

quality, but when mixed they are allowed to be the beft coals

raifed in the county of Cumberland.
On
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On the fouth-wefl; fide of Whitehaven, in the part called

Prefton Ifle, there appears to be coal enough to fupply exporta-

tion at the prefent rate for near two hundred years to come.

There are three day holes, called Bear-mouths, where the men

and horfes go from the furface down a floping cavern to the

works ; they are made into the different feams of coal. By

thefe entrances horfes are daily brought down, to draw the coals

from the places where they are hewn, in waggons, along a waggon

way under the ground, made as beforementioned, to the bottom

of the refpedive pits, where they are put into baikets, and

drawn perpendicularly up to the earth's furface by fleam engines,

through a fpace of near three hundred yards in depth in fome

places. Each engine performs what twenty-four horfes ufed to

do formerly. The men alfo walk -up and down thefe caverns

to and from their work, which is much eafier and lefs trouble-

fome than being let down and drawn up through the pits each

night and morning, which was formerly done. In fhort every-

thing is moft wonderfully contrived to fave labour and ex-

penfe.
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On the T IS U enclofed /« STONE 0/ MONTE BOLCA.

By the Rev. GEORGE GRAYDON, LL.B. M.R.I. A.

and Secretary of foreign Correfpondence.

JLt is impofllble for thofe who have not feen and examined Read March.1, 1794.
the f6flll fifh of Monte Bolca to form an adequate idea of

that moft curious phenomenon of natural hiftory : In this, as

in every thing elfe where the fenfible qualities of bodies are

concerned, it is well known that defcription, however exadl:,

muft come far fliort of conveying the impreflions that are

given immediately by the fenfes *. That fuch is remarkably

the cafe in the prefent inftance, I can teftify from experience;

Vol. V. N n for

* For this reafon, and to fupply the defedts of my pen, I have, with the permif-

fion of the Academy, placed a few fmall fpecimens of thefe fifh in their mufeum.

To them I beg to refer fuch members as with for more accurate ideas than it is pof-

fible for words alone to convey. An engraving of fome of thefe is annexed to this

paper.
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for though I was not unacquainted with thefe fingular pro-

du(5lions by defcription, I was not lefs forcibly ftruck, on

firft feeing a colledtion of them at Verona in January 1791,

than if I had never heard of them before. As I had not, at

that time, leifure to pay much attention to them, or to make

the minute inquiries which they feemed fo well to deferve, I

determined, if I fliould again pafs through this part of Italy

at a favourable feafon for the purpofe, to vifit, if poffible, the

place where they were found, as well to verify the fadl, as,

from an examination of the fituation and other particularities

of the fpot, to endeavour to form fome conjedlure as to the

origin of a circumftance fo extraordinary.

This opportunity occurring in the month of June following,

I took up my refidence for fome days at the town of Arzignan

in the Vicentine, by the recommendation of the well-known

Abate Alberto Fortis *, and from thence occafionally made ex-

curfions through the neighbouring hills, under the guidance

of

* I was much indebted fo the hofpitality and kind attention of the Abate Fortis

to my accommodation in every refpeft, during the fliort time that I had it in my
power to fpend in examining the Euganean hills, and other curious diftrifts of the

Venetian territory. It is much to be regretted that the many interefting papers which

this gentleman has given to the world, at different times and in various fhapes, on

particular parts of the north of Italy, have never been coUefted into one publication.

Many valuable works of Signior Giov. Arduino of Venice have alfo appeared in the

fame fcattcred manner, which, though written fome years back, would form a moft

ufeful coUeftion of accurate local defcriptions and obfervations. At prefent it is

very troublefome and difficult to procure many of the writings of tliefe authors,

even in the countries where they were publifhed
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of peafants well acquainted with the country. In one of thefe

I had the pleafure of feeing the quarries of fofhl fid. at Monte

Bolca Of thefe, and fuch circumftances relating to them as

the very Ihort time I could fpcnd there enabled me to colled,

I fliall proceed to give the Academy the beft account m my

power ; relating, firft, the fads as I found them
;
and then the

inferences which they fuggefted to my mind as to the poflible

immediate caufes of this ftriking phenomenon.

MONTE Bolca lies on the border of the Veronefe territory

about fifty miles W. N. W. of the Lagunes of Venice, which I

believe, is the neareft fea. I am not informed of its height,

but it muft be pretty confiderable, as I underftood from the

inhabitants that the climate is too cold for the growth of the

country fruits which are common about every peafant's houfe

in the lower grounds, fuch as apricots, apples, cherries, &c.

as well as vines. It forms one of the chain or ladder of fecon-

dary hills, which, from fome diftance within the adjoining

Vicentine, rife gradually above one another to the Alps of the

Bifhopric of Trent.

Great part of this trad of country has been confidered

by many Italian, as well as other naturallfts of eminence that

have vifited it, as covered with produdions of extind vol-

canoes. The fuppofed lava of thefe diftrids differs effentially

from that of which the Euganean hills are compofed
;

this

latter is of a whitiflx, yellowifli or brownilh grey, rovigh and

coarfe in the grain, and mixed with numerous minute frag-

N n 2
™^""^^
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mcnts of what they denominate fchorl and felt-fpar ; whence

Sir John Strange, Monfieur de Dolomieu, and others, have called

it granitical, though unlike granite in many important points

:

But the fuppofed compacfl lava of the Vicentine and Veronefe

is black, or dark blue, of a clofe and rather fine grain, even,

and almofl homogeneous, except that it fometimes contains a

few fragments of fchorl, and is wholly of the argillaceous

genus, and of the trapp or homblend fpecies ; and in fhort

almofl perfedlly refembles our bafaltic ftone of the county of

Antrim, and the N. W. of Scotland. The bafaltic columns of

San Giovanni Ilarione, defcribed by Sir John Strange, lie not

many miles from Bolca, on the fide of a valley that leads to

it, and the fummit of this hill itfelf was, many years ago,

difcovered by Abate Fortis to be crowned with a great mafs

of tolerably defined columnar bafalte.

The whole of the hill, as far as I could obferve, feems to

be compofed of fimilar, or at leaft of argillaceous matter, ex-

cept the quarries in which the fiih are found, which are cal-

careous, and lie at about half a mile from the fummit. Befides

the diflimilarity of thefe to the other materials of the hill, it

is further important to remark that they do not form a con-

tinued ftratum, but lie in great and wholly detached and

dillindl mafl^es, as it w^ere accidentally imbedded in the fide of

the hill, fet in a loofe rubble of argillaceous, and the fame

kind of calcareous fragments, the whole more or lefs in a

itate of decompofition.

The
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The mafs that has been moft worked ftands near the point

of an angle formed by two deep channels that have been worn

by a greater and lefs torrent that meet there. The height of

its face above the prefent furface is, as well as I can recolledt,

about fourteen or fifteen feet ; but as it cannot be determined to

what depth it may be buried in the ground, it is not eafy to

judge what its pofitive heighth or breadth may be. The length

of the face, I fhould fuppofe, for I did not meafure it, may be

two hundred feet or upwards. The ftone is of a fchiftous or

flag-like ftrudure, the leaves lying in the fame diredion, and

parallel to each other ; but this diredion, it is to be remarked,

is neither horizontal, nor coincident with the flope of the hill.

I GOT fome of the people that are ufually employed in work-

ing the quarry to bring their tools, and fhew me their manner

of operation, as well to be informed in this, as, if poflible, to

fee fome fifh adually opened in the ftone. Unfortunately the

day proved very wet, which prevented my having more than

two or three workmen, but from thefc I procured almoft all the

information and fatisfadion I could exped. I fpent nearly three

hours on the fpot, during which time I not only faw fome

fifh, as well as a few remains of marine vegetables found by the

men, but had the pleafure to find fome myfelf, opening with

my own hands flones which contained them. Thefe I colleded,

packed and brought home ; and fome of them are now in the

mufeum of the Academy : They are but fniall indeed, and in

the mutilated ftate that accident prefented them ; but, I believe,

they



[ 286 ]

they are amply fufficient to authenticate the principal fad, if

any one fhould be found to doubt it.

The manner of working thefe ftones is by detaching from

the face of the quarry moderate fized blocks, which are then

drawn out, fet an edge, and quickly fplit with ftiarp-fided ham-

mers or wedges, the workmen glancing between the leaves, to

obferve if there be any mark of fifh, or other organic fubftance

;

when they difcover fuch, if they happen to be fhattered, as

they generally are, by the rude manner of opening, and the fra-

gile texture of the ftone, they fet about to colled all the frag-

ments that compofe the piece as carefully as poflible, detach-

ing alfo from the great ftone fuch parts as may remain

adhering to it. When their day's work is finifhed, they bring

their colledions to their ho\ifes, until they happen to go, either

to market, or on any other occafion, to Verona, when they take

them in bafkets, juft as they are, to the proprietor of the foil,

who is their landlord and employer ; or frequently, I believe, to

fell underhand, for their own profit, to fome naturalift there,

or to fome of the (hops that vend thefe produdions. Thofe who

receive them in this manner from the peafants are then obliged

to employ a fkilful ftonc-cutter, to find and arrange together the

feveral fragments that compofe each piece, and fineer or cement

them on another ftone of the fame kind, which is fometimes

done with fuch art and exadnefs that it is not eafy to difcern

where they have been joined ; and thus the fpecimens are made

up for cabinets or for fale.

Besides



[ 287 ]

Besides this principal quarry or mafs, from which ahnoll all

the fifh yet found have been extraded, the workmen fhew two

or three others of the fame ftone feated in the fides of the

adjoining banks, fome of which, they faid, had been difcovered

not long fince : They had all been tried, and were found pre-

cifely of the fame kind, and equally containing fifh ; but the

people being very poor, and no funds allovired for the bufinefs,

which would require confiderable expenfe to clear away the

bearing, and prepare for working to advantage, nothing of con-

fequence had been done.

The foil of thefe quarries had been the property of a Signer

Bozza, formerly an apothecary of Verona, who purchafed, or

took it on leafe, many years ago, and whofe cabinet is too well

known to all the naturalifts of Europe, and has been too long

one of the principal objeds of the attention and admiration of

thofe who pafs through this town, to make it neceffary for me

to enter into any detailed defcription of it; but while I was

there his whole colledlion, with the quarries, was agreed for,

and, as I was informed, purchafed, at a very confiderable expenfe,

by the Marquis Gazola, of that city. This gentleman had

already a very fine colledion of his own, containing many fifli

that were not in Bozza's. He was fo kind as to give me a

catalogue of thefe, in addition to Bozza's printed catalogue,

both of which, as I have not feen them in any publication, I

ftiall fubjoin to this paper*. They will be found to contain to-

gether

• I give thefe catalogues juft as I received them from Mr. Bozza and the Mar-

quis Gazola, pofleffing neither fufficient knowledge of the natural hiftory of

fiflies
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gether the fcientific names of upwards of one hundred different

fpecies of fifh, with diftind references to the authors by whom
they have been defcribed, and the plates in which they are re-

prefented ; fo that thofe who will take the pains may, by adual

comparifon, judge of the refemblance and propriety of denomi-

nation. But what is moft remarkable is, that thefe fifh are

defcribed, by the authors referred to, as the modern natives of

various feas, moft remote from each other ; and not of Europe

only, but of Afia, the Indian Ocean, the South Sea, Africa, North

and South America ; and in addition to thefe fome few of fweet

watei*.

That

fiflies to enable me to judge whether the cabinet fpecimens have been faithfully

denominated or not, nor having had time or leifure enough at Verona, though I

had underftood the fubjeil, to go through fuch an examination. I will not even

venture to anfwer whether fome tricks may not have been played by the (lone-

cutters who arrange thefe fpecimens :—Whether, for inftance, they may not, in

fome cafes, have contrived to fuit pieces of different fifh to each other in fuch a

manner as to form a whole that might correfpond with the plates in books of

natural hiilory. Such an idea has been fuggelled, perhaps founded on the well-

known dexterity of Italian workmen in fimilar fabrications ; but in the prefent

inftance, though I will not fay it is abfolutely impoflible, I really think it fo very

improbable as to dcferve little ferious attention.

* Mr. Bozza, in a paper publifhed by him a few years ago, fpcaks of his col-

le<51;ion as follows : " In my cabinet, which contains upwards of fix hundred fifli

«' of different fizes, all extratled from Bolca, there are more than one hundred

" whofe kinds are known, which ditfer from each other in genus and fpecies, and

" ninny others hejidts to -which fimilar living ones have not yet been d'ftovered." In

another paffage he adds, " The firft decade of fiih publilhed by M. Brouffjnet has

« alcertained to us that many of thofe found at liolca are natives of the South
" Sea—of thefe I have four, which agree exadlly in form, in proportions and in

" fins
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That all thefe fhould be found, as is afferted, perfedly

and unequivocally defined within the narrow compafs of the

quarry of Monte Bolca, muft furely be confidered a very aflo-

nifhing circumftance, and fuch as I believe can fcarcely be

paralled in what has hitherto been difcovered of the natural

hiflory of our globe.

It has been already obferved, that the ftone in which thefe

fifh are found is calcareous, and of a fchiftous ftrudure, capa-

ble of being fplit into flags or laminae of various thicknefs

and dimenfions. Moft mineralogifts who have mentioned it

call it a marie or marley fchift. Its colour is whitifh, ycllowifh

or bluifh grey ; the grain, though not coarfe, is very dull and

earthy ; it varies a good deal in hardnefs, but in general eafily

yields to the knife, though not to the nail. Every part of the

mafs, whether immediately furrounding fifh or not, on being

flruck or fcraped hard, emits a peculiar kind of fetid fmell which

cannot eafily be defined. It is fomewhat of the kind, yet dif-

fers confiderably from the fmell of the lapis fuillus or fwine-

ftone. It is not properly hepatic, unlefs perhaps it mi2;ht be

called animal-hepatic *.

Vol. V. O o The

«' fins with four defcrited by M. Brouflbnct, which arc peculiar to the fea of

" Otaheite, which are the Polynemus plebeius, or Emoi of the Otaheitans ; the Go-
" bius (Irigatus, which they call Jaipoa ; the Chxtodon trioftegus, and the Gobius
';' ofcellaris :"—Thefe perfedly correfpond with the fifli given by Sir Jofeph Banks

to M. Brouffonet.

• Abate Fortis obferves the fame thing of the calcareous (lone, containing many
iliells of the valley of Ronca in the Veronefe, at no grc ,t diftance from Bolca.

" Every
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The fifh are of a dark-brown colour, and therefore appear

very diflindlly on the light ground of the ftoile ; they lie flat

between the laminje ; their profile, and their feveral parts, little,

if at all, diftorted from their natural fhape and dimenfions,

except that in fome cafes the ftone inclofing them feems to have

fuffered fome little difturbance, as if by fettlement, after their

inclofure, by which they are found, at times, fomewhat frac-

tured, and the parts a little disjoined. Their whole form is-

well defined, but the harder parts, fuch as the head, fins, fpine,

with the bones that branch from it on either fide, and indeed

all the bones in general, as well afe in fome the fcalcs, are re-

markably well exprefl"ed. The dark-brown matter compofing

thefe fifli remains diftind, and may be picked off from the ftonfe,

and projeds in proportion to the thicknefs of each part in its

natural ftate. It is hard, brittle, and rather glofly through its

fubftance, except in fome o-f the grofTer bones, fuch as the

joints of the vertebras, which, though of this appearance exter-

nally, are found, when broken, to confift internally of laminar

cryftallized calcareous fpar.

To thofe who may not have an- opportunity of feeing fpe-

cimens of thefe fifh, it is further proper to mention, that when-

the leaves of ftone that enclofe them are opened, the forms

are

" Every ftroke of the hammer or other folid body," fays he " difcngages from this

« ftone a moft fetid cadaverous odour, by no means bituminous, but a true fmell

" refulting from decayed animal putrefaftive matter. Di vero fracidume anlmale."

Fortis Delia Valle Vukanico-Marina di Ronca, g. 24.
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are found equally announced on each of the oppofite fides, with

this difference however, that more or lefs of the prominent

brown matter of the bones, fins, and other parts, fometimes

adheres to one leaf and fometimes to another, or frequently

is divided between both ; the prominences on one fide, when

the pieces have been carefully and well put together, being ex-

a£lly anfwered by correfponding hollows on the other ; and thus

the more valuable fpecimens are formed in duplicates. This,

properly confidered, muft furely make the difficulty of fabrication,

in fuch inftances at leaft, fo great, that it may well be deemed

infurmountable ; and if not from the nature of the cafe itfelf,

yet decidedly fo at fuch an expenfe, as either the capita! of the

late proprietor, or the prices at which I underftood he fome-

times parted with fpecimens, would bear ; fome in his, as well

as in Marquis Gazola's own cabinet, were of an immcnfe fize

;

certainly, as the catalogue mentions, fully three feet long. "

I HAVE now related all the fads worthy of notice which I

recoiled; to have fallen within my obfervation relative to thefc

curious foffils ; and I truft I have done fo faithfully and with-

out a view to any particular theory or fyftem of explanation

:

In fad, I vifited the fpot where they are found wholly unpre-

judiced as to the manner of accounting for the pha?nomenon,

and indeed wholly uninformed, as I ftill am, of any attempt to

account for it, except on vague and general principles *. What

O o 2 I fhall

* Whether the following attempt to affign immediate caufes for the produftion

of the phsenomena now defcribed can lay claim even to noveliy, as a recomrnenda-

tion
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I fhall now venture to lay before the Academy on tliis fubjecSt,

I can therefore fay with confidence, is purely the refult of in-

ferences fuggcfted to my mind by the appearances of the objedts

ihemfelves, and their feveral concomitant circumftances.

I SUPPOSE no one that has attended to the defcription of

thefe foflils, and ftill Icfs that has examined the fpecimens them-

felves, will doubt that the forms which they exhibit are the

remains of once adually exifting fifh.

But thefe, it fhould be well remarked, difier effentially from

the forms of fifh that are frequently found in .argillaceous fchif-

tus, as well as from what are commonly called petrifadtions of

{hells, &c. which abound in moft lime-ftone ftrata. In this

latter cafe we have feldom more than the mere external fhapes

preferved ; the fubftance is wholly changed, and what reihains

refembles,.

tion to tlie attention of the Academy, I cannot pofitively aflert, my information in

thefe fubjefts being very limited ; I can only fay, that nothing of the icind has

fallen within my obfervation. I hays' confulted fome modern Italian writers of

mineralogy and natural hiftory, but find them very concift in what they fay of thefe

fifh. P. Petrini, the very worthy mineralogical profeffor of the Collegio Nazzareno

at Rome, has an appendix to the 2d vol. of his Gabinetto Mineralogico del Collegio

Nazzareno, publifhed at Rome in 1 792, which treats exprefsly of petrified remains

of animal and vegetable fubftances, but contains nothing relative to thefe. Signior

Bozza, in his paper above quoted, which is entitled, Delia Rivoluzione fofferta dal

Globo Terraqueo, fpeaks only of remote and general caufes : And the Marquis

Gazola, to whom I mentioned at Verona the outlines of the explanation here

attempted, immediately after my vifit to Bolca, feemed wholly unacquainted with

any thing fimilar. Thefe circumflances, particularly the laft, led me to prefume

that the ideas here given had not been anticipated, and emboldened me, on that,

ground, to fubmit them to the Academy.
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refembles, in general, a portion of the fame matter of which

the mafs confifls, caft, as it were, into a moald formed by the

outfide impreffion of the fhell*. In fome cafes the fhell-formed

nucleus differs from the furrounding matter, by being of a

brighter colour, and of a fparry texture ; but, in almoft all, the

original fliell that gave the impreffion exifts no longer as fuch,

nor any certain remains of it. The fame holds equally in the

former cafe, a bare impreffion of fifh only remaining, and feldom

any thing that can be thought to refemble any part of the fub-

ftance that gave itf; whereas in thefe of Monte Bolca, not only

the

* It is to be obferved that I fpealc here only of the petrified (hells that are found

imbedded in folid lime-ftone ftrata, and forming part of the ftone ; yet even thefe

fliells and their fragments fometimes, though rarely, retain their natural fubftancc

and appearances, as in the beautiful Lumachella di Carinthia -, but in lefs compaft

beds, fuch as fand, marie, clay, &c. fhells are often found little changed from their

original ftate.

f Impreffions of fifli, partly in argillaceous and partly in calcareous fchiftus,

have been found in a variety of places : In Syria, between Batron and Diebail ; in

the mountains of Callravan, near Baruth ; in Antigua, nine hundred feet above the

level of the fea ; at Monte Viale in the Vicentine ; at Scapezzano in the Campagna

of Rome ; in the valley of Claris ; at Mont Pilate, in the canton of Lucern ; near

Angers ; and at Eichftedt in Franconia. Thefe are moflly fea fifti. River fifh are

found in the copper flats of Eifleben, in the county of Mansfeld, near Pappenheim-

in the Pallatinate, and at CEningen in Suabia.—See P. Pinis Mem. fulle rivolu-

gions del Globo terreftre, in the 5th vol. of the Societa Italiana of Verona,

p. 238. Mr. Rafpe informs me that a Baron Francis Beroldingen has given, fome

years ago, a very circumftantial and fatisfa£lory account of the fifh found at CEnin-

gen ; but I have not feen his work. He alfo tells me he faw, many years ago, a

fpeciraen equal to any of the Bolca fifh in the pofleffion of the late Profeflbr

Green at Cambridge, found in fome part of Leicefterfhire, but he could not learn

the exaft place.—He adds that he lias lately found numberlefs impreffions of fifli

in
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the forms are prcfcrved uncommonly perfed, but even every

refidue of animal matter that could be expeded to refift the

natural deftrudive caufes, and the immenfe lapfe of time in

any, the moft favourable circumflances, is found ftill exifling.

The prominent brown matter with which all the harder and lefs

corruptible parts of the animal are fo ftrongly marked in the

ftone, and which may be detached from it with the point of a

knife, infpedion alone will determine to be of a nature wholly

difterent from the inclofing fubftance, and as far as can be- pre-

fumed without analyfis, to be lihe adual dry remains of the

animal bodies, in fuch a ftate as almoft to authorize their being

called fifli-mummiesj.

But when we recoiled of what very foft and corruptible ma-

terials the bodies of fiflies are compofed, not confifting of the

firm

in bituminous fchiftus, in Caithnefs on the river Thurfo near Carfgo ; and on

the flope of Gerfton-hill. To thefe I will add a fifh engraved and (hortly men-

tioned by Do£lor Na(h, in his Hiftory of Worcefterfliire, p. 236, and found in a

£lone-pit of the parifh of Cleve or Clive in that county, for the communication

of which I am indebted to the Bifhop of Dromore. With regard to moft of thefe

the ingenious M. Volta, in his Elements of Mineralogy, publifhed in 8vo. at Cre-

mona, 1787, p. 292, obferves, after ftiortly mentioning the fifh of Mount Bolca,

that in Germany and elfewhere flate and calcareous ftones are found containing

the impreffions of the bones or Ikeletons of various fpecies of fifh, the reft of the

animal being deftroyed ; and thefe impreifions he denominates Typolites, to dif-

tinguifli them from thofe which he calls peculiarly Icthyolites, which term he

confines to fuch fpecimens as exhibit the animal itfelf either dried or petrified ;

and of thefe laft the only inftance that he gives is the fifh of Bolca.

J M. Volta calls the manner in uhich thefe fifh are preferved a Natural Em-

ba miiig —Elem. Min. p.
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firm mufcles and tendons that inveft the bones of land animals -,

when we call to mind in how very ftiort a time fuch of them

as die, or remain dead in their own element, do actually cor-

rupt, and run into fuch complete diffolution as to obliterate the

whole form, the bones only remaining, a fragile and imperfeft

indication of the fpecies to which they had belonged ;—and fur-

ther, when we find, in the cafes juft now mentioned, that fub-

ftances fo hard and durable as fhelis have not been able to with-

ftand the corroding influence of time, muft it not aftonifli us

to find, that in this inftance, nature has been able to effedl more

than perhaps the moft ftudied art could have accompliflied, and

will it not force us to have, recourfe to more than ordinary

eaufes to account for a phaenomenon fo extraordinary ?

The very perfed prefervation of the living form which we

fee in thefe fpecimens, I confider as a certain proof that the

animals could Hot have been long dead before they were cn-

clofed in the matter that furrounds them ; from the fame cir-

cumftance it follows equally, that this matter muft have been

in a very fine and pulverulent ftate, fufpended in, or fubfiding

from the water in which the fifh fwam not long before. Here

then we have next to a demonftration, of two inferences of

moft important and fundamental fads, which are of material

confequence to our prefcnt enquiry : Firft, that thefe animals

were alive, and of courfe that the water in which they were

was clear and fit for the fupport of their life, at a very fhort

period before they were enveloped in the matter of their prefent

ftony enclofure ; and fecondly, that this matter muft have been

Tcry fuddenly difTufed through that water in a pulverulent ftate,

from
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from whence fpeedily fubfiding, it caught and enclofed the filli

now dead, and probably deriving their death from this very

caufe.

These inferences being admitted to follow, from the prefer-

vation of the exad form as we fee it in thefe fi(h, we may

advance a ftep farther, and obferve, that as not only the form

is preferved, but a remarkable proportion of the very animal

fubftance, to account for this effed we fhall find it necefTary

to fuppofe, that the enclofmg matter muft have been of fuch

a nature, or in fuch a ftate, as to fit it for the fpeedy abforption

of the fofter and more pulpy parts of thefe fifh, as faft as they

became abforbable.

To fee the neceflity of this conclufion, let us in the firft

place recoiled that the whole operation muft, from the nature

of the cafe, be conceived to have taken place in or under water ;

either then we muft fuppofe that the dead fifh continued float-

ing at large, until the procefs of putrefadion had taken place, in

which cafe, indeed, the conveyance of the corrupting animal

matter is eafily accounted for ; but, with it, the forms, not to

fay thofe parts of their fubftance that arc feen to remain, would

be wholly loft ; or elfe we muft imagine them arrefted, before

putrefadion, in the depofition of their prefent ftony bed, by

which all accefs to the water as the vehicle of the foft putrefying

parts is cut off, and we muft look for fome other mode of account-

ing for the fpeedy removal of thefe parts ^ but fuch removal, by

fome means or other, is abfolutely necefTary to be fuppofed

;

for,, fhould this tender animal matter reft any time unremoved,

it
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it would not only foon infed and involve all, but the moft folid

bones perhaps, in one complete corruption and diffolution, and

confequcntly leave no other veftige of the animals remaining j

but, by the difcngagement of putrid air, or of the different

fpecies of gafes produced by the putrefadJive fermentation, either

the furrounding matter muft be puffed into cavities and air-

bladders ; or, if the medium was fufficiently yielding to admit

thefe gafes to collect and force a paffage upwards, fuch an iilr

teftine motion muft be produced, as would have greatly dif-

turbed, if not deftroyed, not only the regular laminar ftrudure

of the ftone, but the very forms and fubftance of the fifh as

we fee them, contrary to experience, and the adual ftate of th?

fads. - .

''
.

From thefe confiderations therefore it feems juft to conclude

that the bodies of thefe animals did not undergo any fimultaneous

putrefadion ; but as it is clear that their oily, mucilaginous, and

other foft parts muft have been conveyed away, to have pro-

duced this effed, without general putrefadion, in the circum-

ftances here flated, I conceive can only be explained on the

fuppofition of a rapid abforption of thefe by the inclofina;

matter, as faft as they become capable of it.

We are now to look for a caufe adequate to the produdion

of the feveral effeds, which, from the above ftatement, appear to

have taken place,—a caufe which fhall account for the fudden,

and, as I may call it, unexpeded diffufion in a part of the fea,

of the kind of ftony matter that we find inclofing thefe fifh,

in a pulverulent form, and in the immenfe quantity indicated

Vol. V. P p by



[ 298 ]

by the bulk of the mafs ; for their immediate lofs of life and

fpeedy inclofure in a bed of this matter—and for fuch a flate

of it as fhould render it capable and fit, though immerfed in

water, for the abforption of the fofter animal parts before fer-

mentation could arife, as well as for leaving the harder and lefs

abforbable portions of their fubftance undeftroycd, and in fuch

a ftate as to refift the no lefs deftrudive influence of fucceeding

time.

And here we are naturally led, by the quality and circum-

ftances of the inclofing ftone, to a fimple caufe, which, though it

might be too much to affert to be demonftratlvely the real one,

yet I believe will be allowed fully equal to the effeds, and

perhaps I might veature to fay, almoft exclufively fo. This ftone,

it has already been obferved, is wholly calcareous, of a light

colour, of a grain dull though fine, and wholly devoid of any

cryftalline or fparry appearance. Now it is well known that

lime-ftone, whatever its original colour may have been, becomes

tiniformly white or whitifli, on being calcined or burnt more or

lefs to a liroc; that after this calcination it immediately flacks

or falls into a powder, on being immerfed in water ; and by agi-

tation is eafily diifufed in this element, from which, if left in

tranquillity, it foon fubfides in a pulverulent ftate ; that this

diifufion of lime in water quickly deprives of life fuch fifh as

happen to lie within its reach ; and, in fine, there is every reafon

to believe, that a depofition of this nature pofTefles remarkably

the quality, juft defcribed, of quickly abforbing, even in water,

the oily and other foft parts of animals ; and, when fufiiciently

flacked.
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flacked, and thus impregnated with animal matter, without

deftroying the harder and firmer parts*.

The application of thefe circumflances is eafily imagined,

and will be found to correfpond remarkably with all the ap-

pearances in the cafe before us. This depofition, gradually and

fucceffively concreting at the bottom of the water, may naturally

.

beexpefled to affume a flag-like or laminar ftrudure ;
the grain

P p 2 ^°°

• To this, the cauaidty of lime, and its well-known application to deai bodies,

with a view to their deftruaion, may be objeded. On this account it may be

looked upon by many as a total defroya- inftead of a partial preferver of animal

fubllances But befides the diminution of this caufticity by difFuf.on m fo great a

body of water as our cafe fuppofe,, we know that it muft foon have acquired a

fufficiency of fixed air, or of the carbonic principle, from the abundance of ammal

iuices farni&ed by the immenfe number of fi(h contained, to render it mild and.

prevent its preying on the firmer parts. This may eafily be decided by aftual ex-

periment —Mean time I beg to refer the Academy to the fubjoined paper, which

our learned and ingenious member, Dean Hamilton, who happened to be prefent at

the firft reading of this effay, has fince done me the favour to communicate, and

which contains fads and reafoning fo appofite, that I believe they may be confidered

conclufive as to the objeaion now ftated. That lime, though foaked m water, will

ftill greedily abforb oils or other animal fluids, experience will determine, and its

avidity for the carbonic principle will fully explaia; add to this the we.gh^ pref-

fure and confequent fpeedy condenfatlon of the fubfiding mafs, and I believe the

effeas ftated may be regarded as highly probable. But if this be admitted, and

(hall be confirmed by fuitable experiments, it will then deferve to be confidered,

further whether a greater or lefs degree of caufticity of the inclofing calcareous

matter
'

fo far from an objeaion, may not prove to have been indifpenfibly requi-

fite to' the produaion of the effeas, and, of courfe, whether the exiftence of fuch

effeas may not, in that cafe, be found a proof, and a ftrong one, of that ftate of

caufticity, and confequently tend greatly to corroborate, if not to confirth, the

whole of the account here given.
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too of this new aggregate fhould be wholly without luftre, as

well on account of its calcination, as of its formation by fub-

fidence from, not in confcquence of folution in, a liquid men-

ftruum ; in which laft cafe alone cryftals are known to be

produced. This will further eafily account for the formation of

the calcareous fpar found within the prominences occafioned by

the joints of the vertebras, and the other groffer bones ; for,

thefe being frefh and found at the firft arrangement of the ftone,

of courfe excluded the fubfiding matter; but in procefs of time'

their hollows were filled, and by degrees, as it decayed, their

fubftance replaced, by a fuccelTive filtration of water holding

calcareous matter in folution, which depofited, plate after plate,

its cryftalline matter in thefe cavities. Of the abforption al-

ready mentioned, the fetid fmell emitted by every portion of

this ftone on being fcraped, will furely be confidered as afi'ording

a ftrong prefumption, as it perfedly accords with, and would

naturally follow from, the fuppofition, that the whole had imbibed,

and been ftrongly impregnated with, animal matter *.

Tn invefligating fubjeds of this kind, whofe origin lies fo

very remote from any thing that either modern experience or

hiftoric record can produce, and particularly in a circumftance like

this.

* This impregnation would alfo probably contribute to the concretion of the

ftone, as it is kaown to do in cements, floors, compofitions, &c. to which cheefe,

milk, blood, and other animal fubftances,- are often added with this view. A mix-

ture of curd, or whites of eggs, with lime, has been long ufed as a (Irong cement

to repair broken China.
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this, which is fo very rare in the hitherto difcovered natural

knowledge of our globe, the utmoft that can be expeded is a

reafonable degree of probability, deduced, as the cafe may admit,

from more or lefs appofite analogy. If fuch analogical reafoning

be fairly applied, it is but juft to exped that the confequences

refultihg from it be "admitted, until their falfity fhall be proved,

or a fuperi6r degree of probability eftablifhed on different and

more folid gfounds. Fbr this reafon I fhall, for the prefent,

venture to affume as proved what I have juft now fuggefted,

and proceed to another link in the chain of caufes that may be

fuppofed to have been concerned in producing the effeds under

examination.

Taking it theii for granted that the fudden difFufion of

lime in the water' in which thefe fifh happened to be, and its

Gonfequent depofitioh, ' was the immediate caufe of their enclo-

fure, and the origin of this curious quarry, we are next led to

enquire in what manner this lime may have been fo burned,

and fuddenly projeded into water, which but juft before was

proper for tlje fupport of the animiils inhabiting it. And here

it is fo obvious to have recourfe to fire as a proper agent for

the calcination of lixne-ftone, and, from the apparently rapid

and unexpeded projedion of the immenfe quantity which the

thicknefs of the ftratum indicates, to fuppofe this fire to have

been volcanic j that although no fufpicion had ever been enter-

tained of the exiftence of fuch a caufe in the neighbouring

country, or of its operation on the adjacent foil, this fingle cafe

would feem fufficient of itfelf to have excited fuch an idea.

That
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That, where volcanic fire exifts, it will burfl out fuddenly,

fometimes in one place and fometimes in another, as it hap-

pens to find more or lefs reiiftancc, is well known ; it is alfo

certain that the matter of its ejedions muft be various, as the

fubftances chance to be, that lie within the fphere of its adivity,

or fall within its vortex. That Vefuvius, for inftance, (not to

fpeak of extind and dubious volcanoes,) ha^, at fome periods

thrown out an immenfe quantity of marble, and other calcareous

ftones, in various degrees of calcination, the beft naturalifts that

have defcribed that volcano affert, and I can fully confirm, both

from adual obfervation, and from the fpecirnens which I col-

leded there, and have had the honour to prefent to the Academy.

Why then may we not fuppofe that other, and more ancient

volcanoes, may have aded upon calcareous matter as well as

Vefuvius, and ia a greater quantity? The circumftances of the.

prefent cafe feem to demand fuch a fuppofition ; and if it is

not inadmiflible on ftrong negative grounds, it invites our affent

by giving a clear and eafy explanation of the feveral efFeds in

queftion.

Although, for reafons which I fhall mention, it appears to

me evident that the prefent fituation of the filh quarries of

Bolca cannot be that of their original formation, yet the great

bulk of the maffes that compofe them, will not allow us to be-

lieve, that they could ever have been feated very remote from

their prefent beds. But as it is abundantly clear, that the place

where they were formed muft have been covered with the fea,

it feems reafonable to conclude tjjat the fea did then approach

chmu
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much nearer to Bolca than it does at prefent*, if it did not

wholly cover that hill. But, this fuppofed, ftill the immenfe

number and variety of fifh that are found inclofed in the very

narrow compafs of thefe quarries, fo far exceeds any thing that

in the ordinary courfe of nature is to be met with in any fea

of the world, that fome uncommon caufe muft have occurred

to affemble them thus, whether living or dead. Submarine vol-

canic commotions once admitted, (and that fuch may exift the

well-attefted fa<i^s of new iflands produced by them, in the Ar-

chipelago and elfewhere, fufEciently prove,) may we not, in con-

formity with the other indications, account for this numerous

affemblage of fifh in one fpot, by fuppofing that fome new

eruption of this kind might have driven them from their ufuat

haunts, to take refuge in fome place, the moft remote they

could find, from the difturbing caufe ; or, having deprived them

of life, might have impelled or whirled their bodies into one

pool. That the place where they were colleded, whether living

or dead, and in which they were buried in their calcareous

inclofure, was not very remote from land, feems inferred by the

mixture of river fifh with thofe of the fea. This circumflance,

as it further proves the exiftence of rivers at that period, evinces

alfb that of hills raifed much above the level of the fea, from

whence thefe rivers, derived their fources, and probably at no

great

* I have already obfcrved that the neareft fea is now upwards of fifty miles.

from Bolca.
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a,reat diflance from this fpot*, which ftands at the foot of the

Alps of the country of Trent. Thefe fifli then poffibly may

have been forced or drifted into fome rccefs adjoining their pre-

fent.fituation, into which the newly erupted volcano fuddenly

poured an immenfe quantity of calcined calcareous matter, and

thus gave rife to the feveral confequences that I have already

dcfcribed.

It now only remains to trace the inferences that arife from

the confideration of the general Circumflances and fituation of

the maffes that form the fifli-quarries of Monte Bolca : Thefe,

I have obfervcd, lie in detached bulks, fet in different fpots

of the fide of this hill ; but the foil of Bolca is wholly argilla-

ceous, its native ftone refembling our bafalte of the county of

Antrim ; and as far as I could fee, or learn from the inhabitants,

befide the quarries in queftion, it does not contain any calcareous

matter whatfoever. Now thefe, though near each other, lie at

fomewhat different heights, and different inclinations of their

lamina to the horizon, as well as to the furface of the hill, and

coincide with neither of thefe diredions ; from whence alone it

feems evident that they could not have been formed in the

places where they are now found ; add to this their flag or

laminar

* P. Pini, in his memoir above quoted, p. 242, fays, that with the fi(h of

Bolca are often found impreffions of fprigs and leaves of various trees. How far

this may be well founded I cannot pretend to fay, not having myfelf feen at Bolca,

or in the colle£tions at Verona, impreffions of any other than marine vegetables.

He does not fay either, t/iat he had /ten fuch impreffions. Soc. Ital. di Verona,

torn. 5.
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laminar ftrudlure, the leaves all parallel to each other, and per-

fedly ftraight or flat ; their compofition, nnd the nature of their

contents, all flrongly attefting formation in a horizontal pofition :

—

and their want of continuation, the extremities being fuddenly

and fliarply cut oft'; fo many circumftances concurring, and

tending all to the fame conclufion, give it a degree of evidence

that may almoft be called demonflration.

But if it be admitted that the prefent fituation of thefe mafles

muft be regarded as foreign from their native place of forma-

tion, we have, in this, another objedl of inveftigation, no lefs

remarkable in itfelf than interefting to the natural hiftory of

that country.

That thefe mafles, in their original pofition, mufl: have

formed part of a continued, and horizontal ftratum of fomc

confiderable extent, feems highly probable. If the account juft

now given of the origin of this ftone be well founded, the thickr

nefs of the ftratum evinces that the quantity of calcareous mat»

ter, fuddenly poured into the fuperincumbent water, muft have

been immenfe:—But this matter, immediately on its fubfidencc

being pulverulent, or in the ftate of a foft mud, muft have lain

to a great depth at the bottom of the water, and, from the le-

velling nature of that fluid, muft have been fpread out over a

greater or lefs furface, as the ftiape of the ground, or bottom on

which it lay, or the intervention of fliores or other obftacles

may have permitted. At all events it is fcarcely poflible to

Vol. V. 0, q imagine
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imagine any circumftances in which this firatum mufl not be

conceived of a much greater extent than the very circumferibed

furface of the qnarries of Bolca. Of fuch a ftratum then, thefe

quarries are evidently to be confidered as no more than portions

or fragments, now completely disjoined from all connedion with

their native bed : We are n^xt to enquire how thefe portions

may have been fo detached.

A NUMBER of clrcumflances already mentioned leave not a

doubt, that this muft have happened after the confolidation of the

original ftratum ; for it is clear, that a disjundion of this. kind,

could not have taken place, in any way, without fuch a concuf^-

lion and difturbance of thefe maffes, as, if their matter was in

any refped foft or yielding, or in any other than a firmly com-

paded ftate, muft have greatly difarranged their laminar flrucr

ture, a& well as the forms of the fifli contained. Their extre-

mities too, inflead of being fharp and even, would have been

left confufed and ill-defined. This matter, therefore, muft cer-

tainly have lain in its firft bed and pofition, undifturbed, fo

long at ieafl: as was neceffary to its perfed confolidation. At

fome period fubfcquent to this, it would feem that the whole of

the ftratum was violently broken up, and immenfe fragments

of it heaved from their natural fituation, and difperfcd here and

there, as in the inftance before us. But when we calculate the

prodigious forces required to produce the efFeds here defcribed,

we ftiall not find it eafy to aflign any other caufe, fully adequate

to them, but that which we have already had recourfe to,

namely y
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namely, fubterraneous fire and explofion ; and this we muft con-

ceive to have operated, in the prefent cafe, with an eruptive

force much exceeding whatever has been experienced in the known

hiflory of volcanoes*.

I HAVE chofen to reprefent the feparation of thefe maffes,

from the ftratum of which they formed a part., as brought about,

rather by their having been heaved up to their prefent fituation

from an inferior one, than by their having been left where they

r.re, while the reft of the ftratum was funk; but I ftiall not

trouble the Academy with the reafons that led me to the one

conclufion in preference to the other, as the principal point of

enquiry is the nature or quality of the caufe, not its precife

mode of operation. Now, whatever may have been the manner

in which the effects were produced, the immediate caufe muft,

in any cafe, have been one of great violence ; and there are*

many reafons, befides fufficiency of force, to conclude it volcanic.

It is remarkable that, except thefe quarries, nothing of the

ftratum to which they belonged is left, not a trace having yet

been difcovercd, either at Bolca or in its neighbourhood, to

indicate where fuch a ftratum had ever exifted ; all is covered

with argillaceous materials, the fuppofed lavas and other ejeflions

of ancient fubmarine volcanoes : but this circumftance, until

Q q 2 it

* If thefe effefts are fuppofed to have been produced in air, the forces applied

luft have been immenfe ; if under water, much lefs would have fufficed.
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k lliall be better accounted for, admits of an eafy explanation,

by fuppoling that the fame eruption which broke up the original-

calcareous bed, -wherever it lay, and raifed thefe fragments of it

to their prefent fituations, mufl, in fo doing, not only have

disfigured and wholly changed the appearance and (hape of the

former furface, but may naturally be conceived to have thrown

out, at the fame time, fuch a quantity of argillaceous matter

as was fufficient completely to bury every other part and veflige

of it, except thefe maffes which feem to have efcaped, as it.

were, by accident..

That eruptions, and of the kind here fiippofed, did exift in

the diftrid in queftion at fome very early period, naturalifls

of great eminence have, long fince, attempted to deduce from

other confiderations than thofe contained in this paper; but as

their reafonings in proof of this are immediately conneded with-.

a very important mineralogical queftion, which, though much

difcuffed, remains flill in controverfy *, I fliall not avail myfelf

of their authority, refpedable as fome names are' which I

might otherwife adduce in fupport of this opinion. It is not

my intention, nor is it, 1 believe, at all neccffary to my prefent

fubied, to introduce here any confidcration of the extenfive and

difficult queftion to which I allude; for whether the bafaltic

columns, and other analogous covering of this and fimilar coun-

tries, fliall be attributed to the immediate agency of fire or of

water, the confequences which I have endeavoured to irace,

from

* It will eafily be perceived tliat the queftion alluded to is that on the origin of

hafaltes.



[309]
from the examination of the fifh-quarries of Boica, may ftilt

hold whatever degree of probability they may be thought en-

titled to ; thefe confequenres, being deduced from local and

partial ci reum{lances, and fach as are, perhaps, peculiar to that

fpot, and refting principally on internal evidence, require to be

judged fpecially, and on their own merits, without being fub-

jeded to any determination that may be formed, as to the reality

of other effefts, imputed to the fame general caufe.

I HAVE .now given the Academy the principal obfervations

which arofe in my mind from the infpedlion of thefe curious

quarries, and fliall only add, that, as far as they have any

weight, they go to infer the remote exiftence of two diftindl

seras of great volcanic explofion in this place, one of which at

leaft feems decidedly to have been fubmarine ; the firfl, when

the fifh were caught and inclofed in calcined calcareous matter

;

and the ftcond, after the complete concretion of this matter into

ftone, when its horizontal flratum was torn up and difperfed.

Before I conclude this paper I cannot omit taking fome

further notice of a circumftance already mentioned, which feems

to hold out a fubjedt of invefligatlon the moft ftriking, and

to many the moft interefting, that occurs, perhaps, in the whole

range of natural hiftory : I mean the great variety of fifli col-

lecfled in one fpot, which, from the catalogues, appear to corref-

pond with fpecies now only to be found in feas and climates

' the moft remote from the Italian ihores. It would be fuper-

fluous to dwell on the analogy which this remarkable circum-

ftance,;
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fiance bears to the many difcoverics that have been made, not

only of fliells but of horns, teeth, bones, and otiier remains,

and even of entire fkeletons, of various land-animals, partly

known and partly tmknown, in countries where fimilar living

fpecies have never been obferved to exift, and often in cli-

mates now wholly unfuitcd to their conftitutions. Thele extra-

ordinary facls have been long known, and have long excited

the attention, and exercifed the ingenuity, of naturalifts of the

moft diftinguiflied talents : But, unfortunately, experience has

fliewn that the paths of fpeculation to which they dirctftly lead

have too often condudted thefe great men into labyrinths, from

which all the efforts of their genius have not been able to

extricate them. Hence it would feem, that natural knowledge

is not yet fufficiently advanced, nor a fufEcient flock of well-

attefted phenomena yet formed, to enable us to profecute fuch

extenfive and difficult enquiries with good effedl. On this ac-

count, perhaps, thofe who really wifh to contribute to the

fubftantial improvement of the fcience, might employ their

talents more beneficially, in the humble tafk of colledling fads,

and invefligating partial and immediate caufes, than in giving

the reins to their imaginations, and foaring in purfuit of vifi-

onary theories. Of more remote and general caufes, poflerity,

better informed by new fadls and obfervations, in addition to

thofe which we now poffefs, may poffibly form a better judgment

than we can afplre to, if fuch a judgment really lies within the

limits of human attainable knowledge. But, at all events, it fliould

not be forgotten, that fpeculations of this kind are regarded by

iTicn of the foundeft unJerflaudings, rather as amufements of the

mind,
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mind, and relaxations from feverer fludies, than as purfuits of

mvich incrinfic importance; and that, at beft, they are to be

confidered as contributing but remotely to the naore ufeful and

ferious objedts of life : But when applied, as we know they have

been too often, to excite and diffufe doubts of the mod efTcn-

tial truths, and ultimately to fap the foundations of religion,

and, with it, of both private and public virtue, order and hap-

pinefs, and indeed of the very exiftence of civil fociety, as

too fatal modern experience has fhewn, it is not eafy to fay

whether we fliall be moft ftruck with the vanity and prefump-

tion, the folly, or the wickednefs of the attempt, to raife fa

danng a fuperfl:ru(5lure on fo (lender a bafe *,

* Since tin's paper was read, Mr. Rafpe has pointed out to me a paflage in his

Preface to Ferber's Letters, tranflated and publiflicd by liim in 1776, which had

before efcaped my notice : Speaking of fubmarine volcanoes, he fays " The petrified

" fithes are monuments of their heat;" and adds, " fome unnatural revolution in

" their own element muft have killed and involved them at once in the fediments of

" the troubled ocean ; on this account, many argillaceous Jlate rocks, filled with petri-

" fied fiflies, are to be confidered as fubmarine or fubjqueous volcanic produftions ;

" nay, matiy calcareous Jlates, fuch as thofe at Bolca, Papbenheim, Eichjlaed, Altheim

" and Mont Libanon, are, for the fame reafon, to be ranked amongft them."

I tranfcribe this paflage, as it feems to bear fome refemblance, though very gene-

rally exprefled, to the account above given.

The defcription of Monte Boica, which we meet with in pages 49 and 50 of the

fame work, is erroneous in almoft every particular. It is as follows : " Bolca is a

" fteep barren hill at twenty miles diftance from Verona, yjr the moj} part oi flrati-

" fied limefione, but now and thett interrupted by ancient •volcanic craters. The lime-

" ftone contains var'ugated flints, of a red, black, green and white colour. In this hill ,

" are found the famous impreffions of plants and fiflies."

Catalogo
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€atalogo Sijiematko, del ,piu' rari ictioM del Monie Bolca che ft confetvano

nel gahtnetto privato del Sig. Vincenzo Bozza, in Verona, ml quale vi fono

fill' di 500 efemplari di pefci fojfili dello Jleffo monte, una gran parte

ancora da riconofcerfi e denominarft.

O R D I N E I.

Pefci dei Mari dell' Europa.

Ophidium barbaiiim. willougb. Icth. Tab. G. 7. /^. 6.

Squalus Jiellaris. linn. Syji. not. Edit, i^- P^g- Z99-

Scomber colias. willougb. L. C. Tab. M, i- Jig- «•

fcombcr. willougb. /. c. Tab. M, 3.

pelamis. salvian. de Aquatil. fg. 98,

thynnus. arted. Icth. Gen. 31. Syrian. 49.

Scorpana porcus. block. Icth. VI. Tab. 181.
.jl

fcorpius. WILLOUGB. /. c. Tab. 12. Z.

fcrofa. BLOCH. I.e. Tab. 182.

. Salviani. willougb. /. c. Tab. X. 13.

Biennius ocellarius. salvian. /. c. fig.
P. 84.

Gadus carbonarius. bellon. de Aquat. Lib. I. pag. 134-

. virens. vill. /. c. Tab. L. i. fig. 3.

mcrlucius. bellon. /. c. Tab. L. i. fig. 123.

Pleuronedes limand. willougb. /. c. Tab. F. 4.

Sparus aurata. gronoy. Muf. i. n. 90.

. chromis. linn. /. c. pag. 470.

pagrus. ARTED. /. c. Gen. 2,<^. Syn. 64.

I

Irigla
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Trigla cuculus. willougb. /. c. Tab. 5. 1. Jig. 2.

Efox fphyrana. linn. /. c. pag. 5 1 5.

Murana myrus. arted. /. c. Gen. 24. Synon. 40.

Lophius pifcatorius. salvian. /. c. fig. 47. .

Raja Pojiinaca

Murmna Helena

— Serpens

Cceca

Gadus Mediterraneus

Blenius Lumpenus

Zeus Faber

Sparus Sargut

Labrus Turdus

Clupea Harengus.

j» Marquis Gazola.

O R D I N E II.

Pefci dei Mari dell' Afia.

Chatodon vefpertilio. bloch icth. VI. Tab. J 99' fig. 2.

——— bisfa/ciatus. seba. Muf. 2,. Tab. 26. fig. 23.

— pinnatus. seba. I.e. Tab. 25. fig. 15.

— niger. seba. /. c. Tab. 25. fig. 5. a.

— canefcens' seba. /. c. Tab. 25. fig. 7.

— Uneatus. seba. /. c. Tab. 25. fig.
i.

fufcus. seba. /. c. Tab. 26. fig. 22.

Jiriatus. bloch. It. c. Tab. 205. fig. i.

macrolepidotus. seba. /. c. Tab. 25. fig. 8.

Fi/iularia chinenfis. valent. Ind. 3. fig. 23.

Pegafus natans. bloch. Icth. IV. Tab. 121. /^. 3. 4.

volans. LINN. /. f. /<»^. 418.

Vol. V. R r Polynemtis.
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Polynemtis paradifeus. linn. /. c. pag. 522.

Zeus ciliaris? bloch. Jctb. VI. Tab. 191.

triunis. Hide valde adjinis Zeus fciber linn.

Tetraodon lagocephalus. seba. /. c. Tab. 23. Jig. 5. 6.

Clupea Tbriffa. brousson. Jcih. Dec. I. Tab. 10.

Perca unkolor. seba. /. c. Tci^. 27. yf?. 10.

J?/»Ar ambo'menfis. rtjysch. Amboin. Tab. 14. ^^. 2.

Diodon reticulatus. seba. /. c. '7fl6. 23.7?^. 3.4.

Labrus ferrugineus. seba. /. c. JaZi. 31. y%. 5. 6.

Murtzna ferpens. willougb. /. f. Tab. G. 10. fg. 1.

Callyonimus hidicus. linn. /. c. fag. 434.

Sparus argeiUcus. seba. /. c. Tiz^. 27. 7%. 13.

Pegafus Dracoiiis.—Marquis Gazola.

O R D I N E III.

Pefci dei Mari dell' Africa.

Sparus dentex. willougb. lib. c. Tab. X. 7. Jig. 6.

OJiracion Turritus.—Marquis Gazola.

O R D I N E IV.

Pefci Maiini dell' America raeridionale.

Raja muricaia. marcgr. Brafil. pag. 175.

Scomber cordyla. willougb. /. c. Tab. 5.. 1^. Jig. i.

coor'^a Pijonis. will. /. c. Tab. M. 5. Jig. 2.

EJox bra/ilien/is. marcgR. /. c. pag. i6S.

Cbxtodon
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Chatodon arctiatus. bloch. vi. Tab. 201. fg. 2.

triojlegus. seba. /. c. Tab. 2j. Jig. 4.

acarauna. will. /. c. Tab. o. 5.

fuftformis. An. Cb. rhomboides ? bloch. I.e. Tab. 2og.

Polynemus quinquarius. seba. /. e. Tab. 27. ^g. 2.

plebejiis. BROussoN. /. c. Tab. 8.

Loricaria flecoftonms. marcgr. /. c. pag. 166.

Silurus bagre. seba. /. c. Tab. 29. Jig. 2.

Gobius Jirigatus. brousson. /. c. Tab. i.

Zeus vomer, bloch vi. Tab. 193. Jig. 2.

Diodon Orbicularis

Mulus Gigas

Exoceius Evolans

Sparus Argenteus

Coryphena Hippurus

Chtetodon Saxatilis

— Jafciatus

ciliaris?

curacao

nigricans

cornutus

lanceolatus

orbis

arcuatus

aculeatus

Silurut Fqfciatus.

< Marquis Gazola.

R r 3 ORDINE
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O R D I N E V.

Pefci marini dell' America fettentrionale.

Balijies momceros. catesby. Carol. 21. Tab. 19.

Chatodon chirurgus. bloch. VI. Tab. 208.

Efox umbla minor, catesb. /. c. Tab. \- fig'
i-

Fijlularia tabacaria. willougb. /. c. Tab. P. 6. fig. 4-

Exocetuf evolans. catesb. /. c. Tab. 8. fig. i.

Gafierojieus carolinus. linn. /. c. pag. 490.

Gadus tati. wili.ougb. /. c. Tab. N. \2. fig. 3-

Gafierojieus Canadus

—— Volitans

Ferca Venenofa

Pundata

Trifurca

Scomber Fafciatus

Clops Saurusm,

Marquis Gazola^

O R D I N E VI.

Pefci di acqua dolce, cfotici.

Tetraodon ocellatus. Ex Indiis. seba. /. c. Tab. 23. fig. 7. 8.

Chatodon argus ex Indiis. bloch. /. c. Tab. 204. fig.
1.

Gobius ocellaris. Ex Ins. otheit. brousson. lib. c. Tab. 2.

Clupea cyprinoides. Ez Bra/tlia. brousson. lib. c. Tab. 9.

Zeus inftdiator. Ex Surate. bloch. /. c. Tab. 102. fig. 23.

Tetraodon Lagocephalus

Chatodon Glaucus

Sparus aurata ex America. I
Marquis Gazola.

La
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La grandezza di alcuni Pefci e rimarcabile, eflendovelxe dl quelli che

giungono alii 40 pollici di lunghezza. Non fi notano poi, nel prefente

Catalogo, le fingolarita di ciafcheduna petrificazione, per fervire alia

brevita propria di un Indice.

Nel Gabinetto prefato, oltre ai Pefci foffili, fi confervano le feguenti petrifi-

cazioni di altre Clafli di corpi organizzati, cioe

I. Fitoliti di fuchi e felci europee ed efotiche. Del Monte Bolca.

II. Zoofiti di Madrepore, Ifidi, Millepore ecc. dei Monti Veronefi-

III. Elmintoliti di Conchiglie univalvi, e bivalvi di molti mari, con echiniti,

ftelle marine, e congierie delle medefime. Delle Montagne predette.

IV. Entomoliti rari di granchi, infetti apteri, e dipteri d'Europa, e di

America. Del Monte Bolca.

V. Ofteoliti di Animali ruminanti, e di altri quadrupedi d'infigne gran-

dezza. Di Romagnano, e di altre parti del Veronefe.



I
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jwwiH »M-*wy»*g*g<er*y»»

On the POWER o/" FIXED CAUSTIC ALKALINE

SALTS to preferve the FLESH of ANIMALS from

PUTREFACTION. In a Letter to the Reverend

GEORGE GRAY DON, "^c. from the Reverend HUGH

HAMILTON, D.D. &c.

SIR,

X HE ingenious paper you communicated to the Royal Irifh Read April

Academy, on the fillies that have been found enclofed in ftone

in the quarry at Monte Boica, brought to my recolledion fome

obfervations I had made many years ago, on the power that

alkaline falts, even v^^hen highly cauftic, have to preferve animal

fubflances. I mentioned to you fome of thefe obfervations, and

you have defired I fhould give you a fuller account of them,

as you thought they in fome meafure coincided with the theory

you had delivered, concerning the prefervation of the more folid ,

parts of the fifties found in quarries of lime-ftone.

I CAME
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I CAME to the knowledge of this power of alkaline falls, I

may fay, accidentally. I had a wi(h to procure fome kind of

alkaline liquor that might be fafely taken, for the purpofe of

correcting acidities in the ftomach, I knew that a folution

of fait of tartar was exceedingly offenfive to the tafte, and if

it was of ftrength fufficicnt to neutralize any quantity of acid

in the ftomach, it could not be fwallowed without danger to

the paffages, from its caufticity. It occurred to me, that its

caufticity might probably arife from its having a ftrong affinity

to fomething or other, to get at which it burned or deftroyed

the texture of the flefh. If this fhould be the cafe, it was-

natural to fuppofe, that this fait, if intimately mixed with flefh,

would faturate itfelf with whatever it was that it had fuch a

ftrong appetite for, and, being fo faturated, it would ad no

further on our flcfh, and might, without danger, be taken in-

wardly. To try this, I firft enclofed Ibmc bits of lean raw

mutton in a vial with a ftrong folution of fait of tartar ; but,

after ftanding feveral days, no fuch alteration as I expedled

appeared in the Hquor. I was willing to account for this, by

fuppofing the fait had a greater affinity to the water than to

any thing in the flefh ; I therefore cut fome flefh from the

breaft of a turkey, roafted the day before, and made it as dry

as. I could ; this I pounded in a mortar, adding by degrees fome

dry and finely powdered fait of tartar*, until I thought there

was enough, fori had no rule to judge by; the mixture grew

moift,

• This fait had been fent to me rendered cauftie by q^uick-lime, though I had not

dcfired it.
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moift, and when it was fufficiently pounded, I fpread it into

a thin cake on an earthen difti, and fet it before the fire, and

it foon became quite dry. I found it had then a faponaceous

mild tafte, for the tafte of the fait was fcarcely perceptible.

Having macerated this flefh in warm water, and poured off the

clear liquor, I found it effervefced with vinegar, which fhewed,

that the fait was not fo far neutralized, but that it would unite

itfelf with an acid, fo that I confidered it as a mild alkaline

liquor, fuch as I fought for: However, that I might have an

opinion from a perfon of Ikill on the fubjed, I wrote to my

late worthy and ingenious friend, Dodor Mc. Bride, and ac-

quainted him with the preparation I had made, and the intention

of it. In his anfwer, he was pleafed to fay he approved of the

idea, and would make fome of the liquor 1 defcribed, and let

me know what he thought of it. He afterwards wrote to me,

and faid he had tried the alkaline liquor, and thought it might

prove a ufeful medicine, particularly as it might be mixed with

milk and given to children, who have often acids in their

ftomachs. He alfo mentioned a phyfician then in Dublin,

to whom he recommended the liquor, and who had found great

benefit from it. I firft made this liquor in the year 1771, and

in the year 1777, being then at Bath, I met with an account

of fome experiments made by Mr. Bewly, an ingenious chymift,

which plainly proved that fixed air is an acid, and faturates

alkaline falts ; this at once informed me, what it was in the

ficfh of an animal, that alkaline falts had fuch a ftrong affinity

to. At the fame time I got from London one of Dodor Nooth's

glafs machines for impregnating water with fixed air, and to the

Vol. V. S s ^vater
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water I added fait of tartar ; after this, you may fuppofe, I thought

no more of my alkaline broth, having got a way of obtaining

what I v/anted in a much more elegant manner.

I worLD not have given you this long detail of a matter

now uninterefting, had you not dcfired me to write the whole

of what I had told you in our converfation. The only thing

now worth attention in the experiment I have related is, that

it difcovered a power in even cauftic alkaline fait to preferve

flefh, I may fay, incorruptible; though it has been generally

imagined that fuch falts would coufume it. I hav£ fome flefh

prepared with thefe falts in the year 1772; for, finding fome

bits made the year before had continued unaltered, I made fome

more, and laid it by to fee how long it would keep, and what

alterations it would undergo. I made it into a cake, and when

quite dry I cut it into round bits about the fize of half a crown,

and put them into a drawer in my defk ; I {hewed fome of them

to Mr. Kirwan the fummer before laft, when I had the honour

of receiving a vifit from him at Armagh, and a few months

ago I found feveral pieces in another drawer, where they have

lain near two and tiventy years, and remain unaltered; when

they are broken^ the pieces hang together by Jibres, and look like

a piece of plajler taken from a wall ; the fbroiis or Jlringy parts

of the fefh do not feem to have been corroded or diffolved by the

fait.

Aftek I knew that fixed air was an atid, and fatuiated alka-

line fahs, I began to form conjedures about the means by

, which
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which thefe falts had fo entirely prevented putrefadion in the

flciii to which they Vv^cre united. Animal fubftances afford much

volatile all<ali, and now they are known to contain alfo a volatile

acid gas. While thefe two volatile principles continue united

with each other, they may prevent any material change from

taking place in the fubftancc; but if one of them by any means

efcapcs, the other will follow; the acid feems to be the mcft

volatile, and efcapcs firfl, though we may not be fenfible of its

efcape, becaufe it has no fuch ftrong fmell as the alkali has.

The letting loofe thefe volatile principles feems to be the begin-

ning of putrefaction. If this be the cafe, we may fee the

reafon why flefli, growing putrid, is reftored to fweetnefs by fixed

air, that acid replacing -what had efcaped, and retaining the volatile

alkali. It is probably on this account that the aerial acid is

found to be of ufe in flopping the progrefs of fome putrid dif-

cafes ; it feems to ad: as a fort of pickle. If vinegar preferves

flefh by keeping its volatile alkali united with this acid which

is not volatile, we may exped a fixed alkali will have a like

effed in preferving flefh, by expelling the weaker volatile alkali,

and uniting itfelf to the volatile acid, which will therefore be

retained. This I found to be really the cafe ; for, while the flcfh

and alkali were combining in the mortar, a very ftrong fmell

arofe like that of Jal volatile ; and at one time that I ufed a

brafs or metal mortar, I perceived its edges to be tinged with

blue, which fhewed the metal had been affeded by a volatile

alkali.

S s 2 Thers
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There feems to be a good reafon why fixed alkaline falts

fhould preferve flefh much longer than any fluid acid, fuch as

vinegar, can do ; for when the alkaline fait combines with the

flefli, it expells what is volatile, the mafs grows hard, and it is

eafily reduced to a ftate of drynefs, in which no fort of fermen-

tation or any inteftine motion can take place, and therefore there

is nothing that can efFedt a change in this compound fubftance

:

whereas when an animal or vegetable fubftance is immerfed in

vinegar, a very heterogeneous mixture is formed, which, in length

of time, will be very apt to run into a fort of fermentation, with

an inteftine motion among the minute particles, and this will bring

on fome change in the texture of the fubftance, and every fer-

mentation, when long continued, ends in putrefadion, which,

indeed, is faid to be the laft ftage of fermentation.

Whether the conjectures I have offered on this fubjed be

well or ill-founded is but of little eonfequence ; you may rely

on the fads I have mentioned, and if you think they throw any

light on your theory, you may, if you think proper, fubmit to

the confideration of the Royal Academy this paper as an appen-

dix to your's.

I am. Sir,

Your very humble fervant,

Dublin,

April2,i794- HUGH HAMILTON.
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EXTRACT from « PAPER o« SURVEYING. Bj

THOMAS MEAGHER, near Palace Greiie In the County

of Limerick,

071 a new Divifion of the Compaf for Land Surveying,

X HE prefent divifion of the compafs into degrees, &c.

originally intended for the convenience of the navigator, is

not neceflary for the land furveyor. To him a divifion w^hich

would give by infpedlion .the fine and cofine of the angle

EQeafured would be of much greater importance. Such a divi-

fion would preclude the neceffity of having recourfe to a table

of natural fines, and very often give the fine or cofine accu-

rately in only two or three places of figures, which would be

of confiderable ufe in facilitating the computation of great

furveys. This divifion might be accomplifhed with the fame

eafe to the ii;i{lrument-maker as the prefent one, and would in

every cafe afford equal if not greater accuracy in the refult.

Let

.5!,.
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Let the periphery of the circle be divided into forty parts,

or the quadrant into ten, and each of thefe again into ten

parts, in fuch a manner that the fines anfwering to the extre-

mity of e*ich divifion may be ,oi ,02 ,03 ,04 ,05 ,06, ,07 ,08

,09 ,1,11, &c. radius being unity. Let alfo the periphery be

divided in the fame manner in a contrary dirccflion. The

principal divifions may be numbered i, 2, 3, 4, &c. but the

fub-divilions need not be numbered, left the numbers fliould

be confufed. If the magnitude of the inftrument admits it,

each of thefe fubdivifions may be again fubdivided by the eye

into 5. Every compafs ufed in i'urveying ought to be large

enough to admit this, otherwife the necefTary accuracy could

not be attained, whether it be divided by the old method or by

the one novr propofed.

Hence it is evident that by infpecfllon we can have the fine

and cofine of the bearing pointed out by the needle to three

places of figures, and near the end of the quadrant even

to four, which will in every cafe give the area with as

much or greater accuracy 'as the method by the common

compafs. It may be objedled that the fubdivifions to be per-

formed or computed by the eye ought not to be equal ; but,

although they are not accurately, fo, yet they are fo nearly

equal, that no error will arife except for the fines of arches

near the end of the quadrant. Thefe fubdivifions, as they

include large arches, may be accurately fubdivided with great

eafe by the inftrument- maker ; or inftead of fubdividing thefe

a fmall table may be ufed for finding the fines of large or

cofines of fmall arches ; the tabular number to be entered

with
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with the cofine of the large, or fine of the fmall arch. The
fubdivifion between ,94 and ,95 includes 1° 44', and therefore

from this to the end of the quadrant it will be better to

have the fubdivifion'? accurately marked h/ the inftrument-

maker, or perhaps better ftill to have a fmall table for this

part.

The annexed figure fliews the divifion propofed ; but only

one of the principal divifions is fubdivided. The outer or

upper edge of the ring is to be divided in one diredion, and

the inner edge in the contrary one.

A CONSIDERABLE advantage arifes in this method of dividing

the compafs from the check which the two readings aiFord.
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7lc COMPARATIVE AUTHENTICITY of TACITUS

cW SUETONIUS, illujlrated by the ^ejiion, " Whether NERO

« was the AUTHOR of the MEMORABLE CONFLA-

" ORATION at ROME?" By ARTHUR BROWNE,

L.L.D. S.F.T.C.D. and M. R. I. A.

OO much has been faid of the candour of Suetonius, and of ReadJuneS,

his work being the moft accurate narration extant of the lives

of the Emperors, that it is worth the pains to enquire how far

thefc praifes are due. Others are faid to have been aduated by-

hatred, or flaves to adulation ; he is reprefented alone as fair

and uninfluenced *. For my own part I fo much differ from

this opinion, that I have ever confidered the rank allotted to

Suetonius, in the fcale of hifl:oricaI merit, as elevated much

beyond his deferts. I am not inclined to truft either his can-

dour or his accuracy, particularly when oppofed to, or compared

( A 2 )
with

• Sec the encomiums collected by Pitifcus, in the preface to his edition of

Suetonius.
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with his rival hiftorian. We are accuftomed, I know not how,

at an early age, from cotemporary ftudies, to unite the names

of cotemporary hiftorians, and from thence perhaps infenfibly

to infer a fimilarity of excellence. The authors pcrufed treat

of the fame fads, they are read at the fame time, and the

mind is yet too young for accurate difcrimination. May not

fuch affociations have had fome efi'e£l with refped to Suetonius

and Tacitus ? But the exercife of maturer judgment readily fepa-

rates fuch unions, and detects the apparent parallelifm of objeds,

which, fufficiently purfued, will be found in time infinitely to

diverge. This judgment, however, is in many cafes never exer-

cifed at all.

A PREMATURE perufal of the claffics often prevents a fub-

fequent cool revifal of their beauties and their merits, impels

the man to confider the fubjedls of the ftudies of the boy as

trifling and difgufting, and indolently to acquiefce in firft im-

preflions, rather than retrace fteps which appeared unpleafant

becaufe involuntary. But he who at maturer years is led by

tafte or inclination to examine and compare the lights of antiquity,

will be aftonifhed at their numerous detedions of his errors

firft imbibed, and corredions of the implicit faith which he has

put in fome of its oracles ; and perhaps no where will he find

lefs reafon for confidence than in the fecrctary of Adrian (for

fuch was Suetonius), however high his poft or good his means of

information.

The
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The title of this Effay indicates my intention to confine my

obfervations to the comparative fidelity in narration of the

celebrated writers therein mentioned, without touching on their

other relative perfedlions or imperfedions. The inftance which

I have feleded to illuftrate this point (for abundance of them

might be found *) may to fome appear trifling ; and it may be

afked, who, in the eighteenth century, can be interefted in the

queftion, whether Rome, in the firft, was burnt by the hand

of her natural protedor, or of what utility is the difcufllon

which tends to wafh away one fpot from the bloody garb of

Nero ? The objedion fhould not come from the theoretic lover

of truth, never defpifing enquiry and difcrimination ; nor will

the expulfion of falfehood from hiftory ever appear trifling to

its pradical admirers. The queftion too is not totally uncon-

neded with the well-known controverfy in morals, on the

exiftence of gratuitous malevolence, as any alleged motives for

this fuppofed condud of the tyrant are utterly unfatisfadory to

the

• Such as Suetonius' aflertion, that Tiberius aboliflied the privilege of fan£luary,

when the contrary, which is aflerted by Tacitus, is proved beyond a doubt, by coina

fubfequent to his reign ; his making Germanicus conquer a king of Armenia, when

Armenia had no king, and was not at war with Rome ; his reprefentation of the

charafter of Nero, in many refpefts differing from the traits given by Tacitus and

others ; his mentioning the lofs of an army in Afia, when from Tacitus it appears

it was only the rumour of fuch a lofs. Surely thefe variances would not have

appeared trifling to Lipfius, who took fuch pains to reconcile thefe authors, when

diiFering in the point, Whether Agrippa Poflhumus was killed by a centurion or

a tribune of the foldiers. Jofephus obferves, that no man's character has been more

mifreprefented, from adulation on the one Gde and prejudice on the other, than

Nero's.



[ 6 ]

the rational mind *
: But its chief importance refts on the grounds

I have premifed. If we deteft an hiftorian in any one inftance,

in a peremptory and dogmatical affertion of a difputed, nay

improbable charge, have wc not caufe to view his writings with

general fufpicion, and fcrutinize with jealous eye his accuracy

or his candour ? And we cannot feledt a better example than

that of a diredt and unqualified allegation of a plain and fimple

fa£t, into which, if falfe, the writer could not from any cir-

cumftanccs be fuppofed to be innocently or unwittin2;ly be-

trayed.

Suetonius, then, dircdly and circumftancially afcribes the

conflagration at Rome in the time of Nero to that detefted

Emperor, while Tacitus only fays, forte an dolo Imperatorh in-

certum. The authority of the former feems to have prevailed,

and few traditions have been more ftrongly believed, or fayings

more frequently applied, than " that Nero fiddled while Rome
" was burning." I apprehend therefore that the following argu-

ments to the contrary will have at leaft the recommendation of

novelty, as the oppofite opinion has never been hinted by any

writer whom I have met, except the Abbe Millot, who annexes

no reafons for his doubts.

The

• The deGre of feeing the refemblance of Troy in flames is too childifli to be

imputed even to the fantaftical mind of Nero, and the defign of burning a great city

in order to improve and rebuild it, if indeed neceflary, in the plenitude of his power,

for fuch objeft (while under our moderate government fimilar improvement is

without difficulty attained on valuing the houfes pulled down) does not feem to b«

confirmed by his fubfequent aflions.
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The reader, who recolleds the idle calumnies, which, upon

a fimilar occafion, were thrown out againft a Prince of our own,

Charles the Second, and the numberlefs infinuations of oppofite

parties at that period, branding each other with the name of

incendiaries, will not incautioufly affent to the rumour bred by

inflamed imaginations, afcribing to malice the offspring of ac-

cident.

Whoever has implicitly believed that Rome was burnt by

Nero, will find, to his furprife, on the firft peep into Tacitus, this

pafTage, Hoc tempore., Nero Antii agens, the paragraph which firft

indeed, by exciting my wonder, drew my attentioa to this fub-

jed. The man, who is depided as fitting on a lofty tower of

his palace, attuning to the harp the poet's numbers on the de-

ftrudion of Troy, in the midft of the imperial city, with whofe

fires his eyes were feafted, was not, at their commencement at

leaft, in Rome at all. This fhould feem almoft to terminate the

queftion : but, no ! the critic will fay, Antium was only ten

miles from Rome, and the Emperor had ample time to arrive

there long before the extinction of the flames ; in fad he did fo,

when he found that the moft vigorous orders which he had

iflTued from Antium had no effed. Such orders he had iflued,

and it fliews his alacrity in trying to have the fire extinguiflied

before his arrival. Let us fee then how he aded after his

arrival. During the very confufion and terror of the conflagra-

tion it may have been difficult to afcertain the condud of the

Prince ; and it is during that period that Suetonius charges him

with.
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with encouraging the flames and cherifhing the incendiaries.

" Voices of men," fays he, " were heard, exclaiming that they

" a£ted by orders from the Emperor, and emiflaries from his very

" houfehold might have been apprehended in the ad of fpreading

" the flames." That the Emperor fliould have been abfurd enough

to furnifh incendiaries with the authority of his name is incredible

;

but let us remember that within three years paft the deftroyers

of the caftles of the nobility in France pleaded authority from

that King whofe throne they were on the point of overturning.

To thefe idle tales I oppofe the acknowledged behaviour of Nero,

after the extindion of the fire, when it ftands unveiled by that

cloud of confufion and rumour which always attends prcfent

calamity. He opened his gardens for the fufferers, he pitched

tents for them, he laboured to provide them with neceflTaries,

he cheapened the price of corn; fuch are the tefti monies of

Tacitus. On his previous abfence, on his fubfcquent condud,

I might perhaps then reft his innocence ; but it is confirmed by

feme other ftrong arguments, to which I now proceed.

The Emperor is charged with fetting fire to the city, that he

might enjoy the beauty of the fight. It appears from Tacitus,

that fo far from coveting the fpedacle, his fault was, indolent

reludance to move from Antium. He iflTued from thence the

moft vigorous orders for extinguifliing the flames, but he refufed

to ftir till his own palace was on fire. It was in this fituaiion

that he muft be fuppofed to have run up with his harp, im-

mediately on his arrival, to the top of the tower of Maecenas;

a flation where he flood a very reafonable chance of being broiled

for
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for his pains. The fuppofition is too ludicrous to admit a doubt

of its faifehood ; and this being as confidently afferted as any

circumftance, muft make us doubt of the truth of all the reft.

Let us combine, then, the abfence of the Emperor from the

capital when the fire began, his adive orders before he left

Antium, his unwillingnefs to leave it, the fituation of the city

on his arrival, and his behaviour after the conflagration, and fee

where we can find the leaft probable trace of the tale of

Suetonius.

The fpot where the fire broke out affords another very ftrong

argument of want of defign; In pradlis TtgeUini JEmilianh froru-

perat, fays Tacitus. He obferves, indeed, that plus infamia in-

cendium habuit, for that reafon, that is, becaufe it was on the

eftate of Tigellinus
; but where were thefe Praedia ? in the diflria

called the iEmiliana, Now this diftrid was quite without the

city, as any one will find upon confulting the plan of ancient

Rome. Eorum adificia qui habitant extra Portam Frumentariam, aut

in jEmilianis, fays Varro, lib. iii. De re Rujlica. What could

have induced the Emperor, whofe abilities do not feem to

have been contemptible, to have adopted fuch an extraordinary

method of firing the city, by kindling the flame in its remoteft

fuburbs ? " He was accufed," fays Tacitus, « of having been
" aduated with a defire of founding a new city, and calling it by
" his name." Did he do fo ? And what prevented him? The
confequcnce did not follow, and the imputed means were abfurdly

difproportionate to the motive.

Vol. V.
(
B

) That
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That the fire in the ^mih'ana was accidental will become

more than probable, when we find that it was a quarter where

dangerous and entenfive conflagrations had happened before. It

appears from Suetonius, in his account of the reign of Claudius,

chap. 1 8. that one had obftinately raged in this region during

the life of that Prince : Ubi JEmiliana pertinac'ms arderent. And

it appears that it was of confequence enough to call for the pre-

fence and incefi^ant labour of the Emperor himfelf and his whole

court : We may reafonably conjedlure, therefore, that it was a part

of the fuburbs, for fome reafon or other, perhaps by being the

fite of hazardous manufadures, particularly expofed and obnox-

ious to thefe calamities.

It is true that Tacitus, in another place, fays, with a feeming

contradi6lion, Inithim in ea parte Circ'i ortum^ quce Palat'mo Ccelioque

Monttbus contigua eft ; and Fleury, in his Ecclefiaftical Hiftory,

founding the afl^ertion on this pafl'age, fays it broke out in fome

fhops about the Circus, without taking notice of the other

alleged fite of its commencement.

The commentators on Tacitus have endeavoured to reconcile

the difference, and infifl; that it broke out in two places, the Circus

and the yEmiliana. Now, as to the Circus, Tacitus himfelf ac-

counts for its rife and progrefs there, Ub'i per tabernas, qiubus id

Mercimonium inerat quo jlamma alitiir captiis ignis. The fire began

in certain fliops filled with inflammable materials, and naturally

calculated to originate and diftufe the flames. Where they could

fo eafily be accounted for, who would have feen, refledted by their

light,
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light, the deadly vifage of the tyrant, but thofe whofe horrors of

his crimes and terror of his wickednefs raifed on every occafion

the imperial phantom before their alarmed imaginations. Let

us not fear that by deduding this little burthen of guilt we fhall

leave too fmall a portion of infamy to fatiate refentment and

deter imitation. The bloody roll of Nero's crimes will fcarcely

appear diminifhed by expunging this inferior title to abhorrence.

It is an inferior circumftance, yet not entirely unworthy of

note, that the rumours which had reached the ears of the two

hiftorians, as to Nero's condud, effentially varied. To the one

he had been reprefented as going openly and publicly to the

fummit of Maecenas's tower to fmg the fate of Troy, while to

the other he was depided as retiring into his private apartments

(in domejlicam fcenam), there fecretly to enjoy the devaftation of

his groaning country. Uncertainty and contradidion are the

filters of unfounded report.

From the account given us of this event by Tacitus, we find

that the Emperor's objed, in at length leaving Antium to go to

Rome, was to fave his palace. Now in this he did not fucceed.

The palace was deftroyed, and yet he is afterwards accufed of

conftruding a new palace of wonderful magnificence, out of the

ruins of his country (JJfus ejl patr'ia ruinis, fays Tacitus), not

without infinuation that fuch might have been partly the objed

of the antecedent devaftation. There is nothing in his previous

condud to fupport the fufpicion, for he was anxious to fave his

former refidcnce, and to prevent the neceflity of ereding a new

one. „
( B 2 )

The
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The anxiety of Nero to avoid the charge is utterly incompa-

tible with the narration of Suetonius. Incendit tirbem tarn palam,

fays that hiftorian, Ut plerique Confulares, Cubicular'ws ejus, cum

Jfupa tadaque, in pradiis Juis deprehenfos non attigerint. Is it cre-

dible that he, who fo much dreaded the imputation, fhould have

committed the fad without difguife. That he ufed every exer-'

tion to avert the charge appears from Tacitus—by anxious and

a£tive care to expedite the rebuilding of the city—by princely

largeffes to the fufFerers—^by fupplications and atoning facrifices

to the gods, he laboured to extricate himfelf from the infamy.

It is true he was not fuccefsful. Such was the odium againft him.

Non ope hutnana, non largitionibus principis, aut deiim placamentis

decedebat jnfamia. He then endeavoured to throw the fufpicion

on the Chriftians, fince he found the world too prejudiced to af-

cribe the event to accident—with equal want of fuccefs indeed.

But all which I wifh to infer is, that this extreme anxiety con-

futes the notion of his rafh unguarded promotion of the cala-

mity; and that he was particularly diftrefled at this rumour

appears from his known charader, which was, in general, to

defpife all rumours. Nihil patientius quam malediBa et convitia hq-

minum tultt.—Suetonius, p. 258.

The extent of the power of prejudice againft this miferable

Prince at this period cannot be more ftrongly exemplified than

in the murmurs which Tacitus mentions, occafioned by his open-

ing the city and widening the ftreets, becaufe, as was alleged,

the old narrow ftreets and lofty houfes contributed exceedingly

to
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to the falubrity of Rome, by proteding the pafienger from the

heat of the fun. I will even draw an argumxnt from the viru-

lence of Suetonius. " He would not fuffer," fays that writer,

" the bodies of the dead, who perifhed in the fire, to be burnt

" by their friends, nor the ruins of the edifices to be removed by

" the owners, but took the charge upon himfelf, for the fake of

'* plunder." Whether thofe who were burnt already required to

be burnt again I know not ; but does not the ill-nature of the re-

mark proclaim the inclination of the author? Is it not more natural

to fuppofe, that the fear of peflilence, from the expofition of bo-

dies left to the random care of individuals, in a time of general

diftracftion, required the interpofition of government and the

adoption of public regulations, to prevent the poffibility of pri-

vate negligence .'' And was it not right in the governing power of

the ftate to refufe to truft to the weaknefs or indolence of the

fubje£t, the office of removing rubbifh and ruins, whofe immenfe

heaps forbad improvement and poftponed renovation ?

The truth is, when Suetonius wrote, invedlive againft the race

of Caefar opened the way to honour and preferment. Abufe of

the Auguftan family was the faihion of fuccecding times, and the

inftrument of flattery with fuccceding Emperors. With infinite

caution, therefore, are we to admit the adulatory invedtive of the

wpters of the age of Trajan. The fidelity of hiftory was made

to bow to the etiquette of courts and the interefts of hiflcK

rians.

This
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This propenfity to blacken the Ccefars, received, in the parti-

cular inftance of Nero, additional height in later times from the

enmity of the Chriftians. His cruel perfccution of Chriftianity,

and his inordinate wickednefs, in averting upon its votaries the

calumny thrown upon himfelf, with the fignal martyrdoms of St.

Peter and St. Paul, under his dominion, have ftamped him with

the moft fanguinary dye in the annals of religion. It was natural

to furmife that the man who fo unjuftly accufed others, had not

been unjuftly accufed himfelf. His innocence was fuppofed to

include their crimination ; and as the empire became Chriftian, it

became in a manner impious to doubt his guilt.

On whom does the authority of this legend reft .'' As appears

to me, on the authority of Suetonius alone. The careful perufer

of Tacitus will, I think, agree with me, that he did not believe

the tale ; he wrote before Suetonius, and poffeffed earlier and

better channels of enquiry. Suetonius was fecretary to Adrian,

whofe reign was preceded by the death of Tacitus •. The next

author who mentions the charge with confidence is Dio. Caflius,

who lived in the reign of Alexander Severus, two hundred years

after the event ; no teftimony can go beyond its firft original

;

the tribe of fervile copyers add not a jot of weight to the

evidence.

AuRELliTs Victor, Eutropius, Marcus Aurelius Caffiodorus

and Jornandes, the only fubfequent Latin writers who repeat the

clamour,

* As is generally fuppofed.
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clamour, merely echo the aflertions of Suetonius and Dio. They

could not be much better judges of the matter than we at this

day, had they even taken the trouble to weigh the evidence.

Aurelius Vidor and Eutropius lived at a period three hundred

years diftant from the time of the conflagration, in the reigns of

Julian and Valentinian ; Cafllodorus was conful under Theodoric,

and born in 476 ; and Jornandes, in Juftinian's age, was fecretary

to a king of the Goths* As to the principal modern writers

who affert and infill on the fad, and particularly the ecclefiaftical

hiflorians, Xiphilinus, Vitranius and Sulpicius, though they lived

earlier than Fleury, who in the prefent century fupports their

opinion, their aflertions can have no more weight than his, nor

their knowledge of the fads be greater than ours. Xiphilinus

was the profeflTed abridger of Dio. Cafllus. Dio. repeated from

Suetonius, and upon the foundation of Suetonius's authority

the whole fabric muft ultimately depend. If any thing has

been added, it has probably been the work of exuberant imagina-

tion, like that of Karholtus of Hamburgh, a modern ecclefiaftical

writer, who reprefents the Emperor at a banquet fending forth

troops of incendiaries, and fitting to hear at intervals the trium-

phant tale of their horrid exploits, a pidure of which he could

not have found the leafl: trait in any ancient hiftorian. It re-

mains only to obferve, that Suetonius, the father of this tale,

could not have been unwittingly deceived into this aflTertion.

Thus have I endeavoured to fcrutinize, in this inftance, the

accuracy and authenticity of Suetonius, which may be a clue

to his general charader as a writer, the only objed perhaps which

could
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could have juftified my calling the attention of this revered

affembly to a queftion fo remote, and feemingly fo uninterefting.

Always, as I have faid, has that hiftorian appeared to me to be

over-rated ; the indecency of his defcriptions has been often con-

demned, and it was well obferved, that Suetonius wrote the

lives of the Emperors with the fame licentioufnefs with which

they lived. Were I to compare Suetonius with any writer of our

own time, in point of credit due to his narration, I would

fcarcely aflign him a place fuperior to Smollet's ; I mean not

with refped to compofition, but as to authenticity and materials.

Both of them feem to have compiled from the a£lus d'lurni. or

newfpapers of the day, and to merit equal authority with thofe

crude and hafty chronicles. If the one has lived for eighteen

centuries, while the other poflibly may not for one, it has per-

haps been owing to the charms of his compofition, not to the

dignity of his hiftory.

If thefe remarks fhall in any degree tend to afcertain the

rank of this famed hiftorian in the fcale of hiftory, or rather by

calling the attention of more accurate obfervers to the general

completion of his works, to induce them to afcertain it, they

will have an importance which at this remote time they could

not borrow from the fubjed itfelf. They may perhaps alfo

derive fome additional claim to attention, from the circumftance

of a celebrated attack having been lately made by Mr. Whitakcr

of Manchefter, on the authenticity of his rival hiftorian, in a

Comparifon between Tacitus and Gibbon.



[ '7 ]

Jn ESSAY on the ORIGIN and NATURE of our IDEA

oftbe SUBLIME. By the Reverend GEO'SiG'E MILLER,

F.T.C.D and M.R.I. A.

ayxBr} [^yoif Kccra to* Hcrtodoj) epi; dot BcoTSiffh

Long IN US..

THE various opinions which have been entertained concerning Read July

the origin and nature of our idea of the fubhme afford a ftrong

proof of the difficulty of penetrating into our own minds. We
are not only urged to the inquiry by that fcientific curiofity

which prompts us to analyze our modes of thinking, but elegance

of tafle confpires to engage us in a refearch which has for its

objed all that is great or elevated, and yet the origin and nature

of the fublime are ftill fubjeds of controverfy. According to

Longinus, the fublime confifls in a proud elevation of mind

;

according to the ingenious author of the Philofophical Inquiry into

the Origin of our Ideas of the Sublime and Beautiful, it confifts

in terror ; Dodor Prieftly places it in an awful ftillnefs ; and Lord

Kaims derives it from the magnitude or elevation of vifible

Vol. V. ( C
)

objeds,
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objeds, and from whatever caufes an agreeable emotion refembling

thofe which are excited by great or elevated objeds of fight.

Dodor Blair profeffes himfelf inclined to think that mighty force

or power, whether accompanied with terror or not, whether

employed in proteding or alarming us, has a better title than any

thing that had yet been mentioned to be the fundamental quality

of the fublime, but does not infift upon it as fufficient to found

a general theory. This controverfy about the principle of the

fublime has naturally extended to its application, and we fee the

fame paffages applauded for this quality by fome critics and

rejeded as deflitute of it by others. Longinus quotes as fublime

the Ode of Sappho, which Lord Kaims, whilft he admits it to

be beautiful, excludes from the clafs of fublimity. The cele-

brated defcription of the creation of light, which has been pro-

duced by the great critic of antiquity as an illuftrious inftance

of the fublime, has not had a better fate. A French critic has

difputed his judgment, and Lord Kaims thinks that the opinion

of the latter may be defended as the more folid, though he

acknowledges that the mind is afteded by it with a momentary

emotion of fublimity. The principles of tafte are indeed fixed

in our nature, and whatever correfponds to them muft pleafe,

though we fhould not be able to aflign its proper clafs. However,

to difcriminate thofe clafiTes from each other, whilft it furnifhes

an elegant amufement, appears to conduce to a refinement of our

apprehenfion of their refpedive qualities.

Perhaps it would not be difficult to account for the variety of

fentiment on this fubjed. Some peculiar bias may pofTibly be

difcovered
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difcovered to have operated on each writer, and have caufed him

to deviate from the opinions of the reft. The love of fyftem

appears to have narrowed the view of the philofophical enquirer.

He wifhed to fimpHfy the principle of fublimity, and perceiving

that fome terrible objeds were highly fublime, he concluded that

terror was that principle. The fame difpofition feems to have

operated, though in a different manner, on Lord Kaims. Anxious

to unite in'one elegant fyftem the principles of tafte and morality,

and to difcover in every part of our nature a new fource of

happinefs, he was led to pronounce that no difagreeable paflion

could produce the fublime ^ and to diftinguifh it from beauty,

the other fpccies of agrceablenefs, only by a fmgle circumflance,

that of greatnefs. Dodor Prieftley, with the cool obfervation of

a metaphyfician, confiders merely the degree of exercife which

great objeds give to our faculties : and Longinus, in the ardour

of literary compofition, attending only to the tranfport which a

writer experiences when a noble idea prefcnts itfelf to his view,

has defcribed the fublime by faying, » that the mind is elevated

" by it, and fo fenfibly affeded as to fwell in tranfport and

« inward pride, as if what is only heard or read were its own

" invention " A defire of reconciling the various fyftems of

former writers, fuggefted to Dodor Blair the conjedure, that

power was the fundamental quality, but he himfelf doubted of

its fufficiency. Thefe opinions I propofe to confider, and perhaps

the refult may be a fyftem which, though lefs fimplc, ftiall have

the advantage, to ufe the language of philofophy, of explaining

all the phaenomena.

( C 2 )

Doctor
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Doctor Blair has obferved that Longinus has frequently ufed

the word fubhme to fignify any remarkable and diftinguifhing

excellence of compofition. In his celebrated treatife, accordingly,

we find that he has quoted paifages of great beauty and fome of

true fublimity, but it gives us no afliftance in the difcovery of

difcriminating principles. This inaccuracy appears to have arifen,

as I have already mentioned, from the motive which induced the

author to compofe it. He tells his friend Pofthumius that the

treatife of a preceding writer was deficient with regard to that

which appeared to him the more important part of a treatife on

the fubjefl of any art, the method by which llcill in that art

might be acquired. This deficiency he undertakes to fupply, and

propofing to give pradical precepts of compofition, he enters into

the feelings of a writer. In this view he fees the mind animated

by the confcioufnefs of vivid conceptions, and not confidering

that conceptions of very different kinds might give the mind oc-

cafion to triumph in the confcioufnefs of its own powers, he

defines the fublime by its analogy to that flattering fenfation.

But though we cannot learn from Longinus the nature of the

fublime, as diftinguifiied from other fpecies of compofition, it

would not be difficult to illuftrate it by examples from his wri-

tings.

The author of the philofophical enquiry has not been thus

deficient in precifion. According to him terror is the ruling

principle of the fublime. That terror is in many cafes a confti-

tuent principle I am not difpofed to deny ; but I conceive that

there is not any clafs of fublime objeds which may not fuggeft

the emotion of grandeur independently of terror, and that there

is
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is one clafs whofe grandeur, in fome cafes, confifts in its abfence.

In the noble defcription of a firm and intrepid mind, which the

patriotifm of Horace has given us, every circumftance of terror is

indeed introduced, but only for the purpofe of more confpicu-

oufly difplaying unftiaken magnanimity. To fay that terror is

the principle of the fublimity of this defcription which exhibits

to us a mind unmoved by the menaces of a mob or a tyrant,

by the violence of natural caufes and even by the power of the

Divinity, would, in my opinion, be to ftrain in fupport of an

hypothefis. Conceive thofe circumftances of terror to have their

cffed, and the capital obje6l in the pidure, the moral fublimity

of a great mind, is annihilated. Befides fuch inftances, in which

the abfence of terror appears to conftitute the fublime, there are

others which have no apparent connedion with terror, as the

view of a fpacious plain or of the ftarry heaven ; and in many

painful and terrible objeds, as Dodor Blair has obferved, there

is no fort of grandeur.

The emotion of terror, which this author confiders as the ruling

principle of the fublime, is, by Dodor Prieftley, wholly excluded.

" The pure fublime," according to him, " tends to fix the atten-

" tion and to keep the mind in a kind of aivfitl Jiillnefs^ whereas

" it is the nature of every fpecies of the pathetic to throw it

" into an agitation" In this he appears to me to have com-

mitted an error fimilar to that of the writer whom I have lafl

confidered, by extending to the fubHme in general that difpofition

of mind with which fome fublime objeds are contemplated. I

do not difpute the fublimity which he attributes to Young's

defcription of night, but I think that cafes might be mentioned

in
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in which the mind has a ftrong perception of fublimlty, whofe

diredt operation is to agitate in a confiderable degree the afFedions.

In proof of this obfervation I will venture to mention one of

his own inftances of the fublime. When Ajax (for Dodor Prieftley

has by miftake attributed the prayer to Diomede) prays that

Jupiter would give him day and then deftroy him, the objed

prefented to the mind does not feem fitted to fink it into an

aivful Jlillnefs ; on the contrary, it is animated by a fympathetic

heroifm. I will mention another inftance of moral fublimity,

which may perhaps more fully illuftrate the obfervation. When

Mr. Burke, in the glowing colours of his eloquence, paints to us

the circumnavigation of charity, when he contrails the ordinary

purfuits of travellers with the condud of him who defcended into

dungeons to take the fcale of human mifery ; I do not think that

the effed of this fublime image of adive benevolence is an awful

Jlillnefs. The better principles of our nature triumph in the view,

and we balance our forrow for the follies and vices of mankind

by our exulting admiration of the philanthropy of a Howard.

Dodor Prieftley has, in confirmation of his opinion, obferved

that " deep and flow notes in mufic bear a nearer relation to

" the fublime than fhrill and quick founds." Perhaps the moft

fublime efl:ed which mufic is capable of producing, is produced

by flow and folemn notes ; but I think it cannot be denied that

there is much grandeur and elevation in the tumultuary parts

of the chorufes of Handel, and fome of my friends of mufical

flvill, whom I have confulted, agree that the effed of what is

confidered as fublime in it is not in almoft any cafe an aivful

milnef.

Lord
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Lord Kaims appears to me to have adopted the true princi-

ple of iuveftigation, thouj,h, as 1 have already obferved, a love

of f fteai prevented hi n from tracing all its confequences. He

defines figurative fnblimity by the refemblance of the emotion

which it excites, to that which is caufed by the grandeur or eleva-

tion of vifible otjedts. In this he appears to have followed na-

ture, for he is fupported by the analogy of language ; and had

he confidered the different emotions which great and elevated

vifible objedls occafion in different circumftances, this effay (hould

not have been written j but he has attended only to the chearful

emotion of fublimity. A huge impending rock Lord Kaims

muft have admitted to be poffeffed both of grandeur and eleva-

tion, and yet I apprehend that the view of fuch an obje£t de-

rives much of its effe£t from its influence in finking the mind of

the fpedator. A gothic church is mentioned by him as an in-

ftance of the fublime amongfl the works of art, and furely the

gloomy depreflion which is occafioned by its darknefs vifible is

not a diminution of its grandeur. Had Lord Kaims confidered

this difference amongfl the emotions which fublime vifible ob-

jeds excite, he would not I think have given up to Huet the

judgment of Longinus. The mind does indeed " fink down
" into humility and veneration for a being fo far exalted above

" groveling mortals," but the fublime objed prefented in this

magnificent defcription of creation is not the human mind. The
all-powerful Creator is the objed, and the mind of a Newton

cannot contemplate him without humiliation.

It remains that I fhould make fome remarks on the conjec-

ture of Dodor Blair. He tells us that after the review which

he
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he had taken, there did' n'ot" occur to him any fublime objed, into

the idea of which power, ftrength and force either enter not

diredly or are not at leaft intimately affociated with the idea, by

leading our thoughts to fome aflonifhing power, as concerned

in the produdion of the objed. The refleding mind of Dodor

Blair may be led by the confideration of each of the objeds

which he has mentioned to the contemplation of power, but I

apprehend that in fome of thofe cafes the fublimity of the ob-

jed may be perceived without any fuch refledion. The view of

an extended plain may expand with admiration the mind of him

who does not think of the power that formed it ; and endlefs

numbers, which Dodor Blair confiders as filling the mind witTi

great ideas, do not neceflarily lead us to a metaphyfical view of

the powers of the underftanding by which the modes of num-

ber are combined. With regard to the moral or fentimental

fublime, Dodor Blair would fay, that we are affeded by the

energy of charader which we obferve in our fellow-creatures ; buf

I am inclined to think that the ordinary confideration of fuch

examples of mental fuperiority reaches no farther than a moral

approbation of what is efteemed worthy of the dignity of our

nature.

Such are the accounts which have hitherto been given of the

origin and nature of the fublime. That of Longinus gives us np

afliftance, but each of the others, though imperfed, appears to be

founded in nature. I agree io far with the author of the philo-

fophical enquiry as to think that in fome cafes terror may heigh-

ten our perception of fublimity. ; I fo far agree, with Dodor

Prieflley
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Prkftley as to admit that in fome cafes the efFed of the fublimc

is to keep the mind in a kind of a-wful Jiillnefs, and that extreme

agitation is inconfiftent with it. With Lord Kaims, I think that

the true method of inveftigating its principle is to trace the ana-

logy between the efFeas of vifible and mental objeds ; and with
Dodor Blair, I am of opinion that mighty force or power is fre-

quently a caufe of the fublimc, though in fome cafes the confi-

deration of it appears to be rather a philofophical inference than
a part of the fenfation. If it be true that thefe feveral fyftems •

have a foundation in nature, and the examples adduced by their

refpedive authors appear fufficiently to warrant the opinion, a
confiftent fcheme which fhould reconcile them with each other

would have fome pretenfion to be confidered as giving a true ac-

count of the fublime.

I HAVE already obferved that Lord Kaims appears to have
adopted the true method of inveftigating the principle of the
fublime. In every language the name of that emotion, by what-
foever objed it may have been excited, has been derived from the
magnitude or elevation of vifible objeds. His view of vifible

fublimity appears however to have been confined. He defcribes

the emotion excited by it as extremely pleafant, though diftin-

guifhcd from that occafioned by beauty in being rather ferious

than gay, and confiders the qualities that contribute to beauty as

efl-ential to it. It is, according to his idea, beauty on a larger

fcale. From this idea he has however departed in the example of
figurative fublimity, which he has taken from Oflian. In the con-
V°"-^- (D) Aid
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Aid of Lochlin and Innisfail, in the troubled ocean and the thunder-

ing heaven, to whofe noife that of the battle is compared, we

fhall in vain look for order, regularity or proportion. There is

much fublimity in the defcription, but no beauty. Let us con-

fider great or elevated vifible objedts as exciting different emo-

tions, as raifing or depreffing the mind ; let us combine the

ftormy grandeur of the fky and ocean with the regular magnifi-

cence which in framing his fyftem Lord Kaims appears to have

exclufively confidered, and I imagine that we fhall have a bafis.

fufficiently broad for the ftrudure of figurative fublimity.

There appear to me to be three claffes of fublime objeds

—

external fenfible objeds, thofe that excite the emotion which

Dodor Blair has called the moral or fentimental fublime, and fu-

perior beings. I have called the firft clafs that of external fenfible

rather than that of vifible objeds, that I might include within

it the fublime of found, " The burft of thunder or of cannon,

" the roaring of winds, the fliouting of multitudes, the found of

" vaft catarads of water," are all, as Dodor Blair has obferved,

" inconteftibly grand objeds -," and they appear to me to excite

fijnotions fimilar to thofe with which we are afFeded by the mag-

nitude or elevation of objeds of fight. The latter have been

already in fome meafure confidered. It has I think appeared that

the emotions excited by them are not all of the fame kind.

The ftarry firmament, and the tempeftuous iky illuminated only

by the blaze of lightning, are both fublime, but furely the emo-

tions witTi which they are beheld are difterent. The pious

admiration
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admiration of the Great Author of the Univerfe with which iht

view of the former infpires us, is not the difpofition with which

we behold the //..«^^/-^^^^«^'"^>'^ of the latter. In the awful

fublime of nature terror then may have place ;
but that terror, if

very great, will be deftrudive of the fublime, by withdrawing

our attention from the objed. An example will beft iUuftratc

this variety of our emotions. The unbounded view of a calm

fea will fill the mind with the pleafing emotion of the fublime.

If the fea be agitated by a violent ftorm, whilft the fpedator is

feeurely placed on a promontory, the emotion of fublimity will.

I think, be increafed by the idea of irrefiftible force which its

agitation will fuggeft ; but as that force is exhibited to us in

circumftances of danger to thofe who fhould be expofed to it,

the emotion will now become of the more awful kind.
^

If the

fpedator behold a fhip in thoffe circumftances of danger, his terror

will become much more lively, but his fympathy with the un-

fortunate fufFerers will no longer permit him to contemplate thd-

wild magnificence of the ocean. If he is himfelf in danger, his

attention is ftill more effbdually withdrawn from it and direded

to one fingle objed, the means of efcaping. It appears then

that the fublime of nature may be heightened by terror, fo far

as that terror does not prevent us from attending to the whole

of the great objed which infpires it. This does not confine

v^ithin fuch narrow limits the fublime of defcription as that of

nature. The affbdions are principles defigned for adion, and

mere defcription will not fo eafily excite them to a degree in-

confiftent with that felf-poffeffion which is requifitc to the per-

( D 2 )
ceplion



[ 28 ]

ception of the fublime. As the emotions excited by the fublimity

of viilble objeds are of different kinds, the qualities which ex-

cite them muft be different. Greatnefs or elevation are the general

charaderiftics, which, to produce emotions of the chearful kind,

muft be accompanied by fome degree of thofe qualities which

conftitute beauty, as regularity, proportion, order and colour.

To excite fenfations of awful apprehenfion muft be attended by

circumftances which indicate mighty power, or which tend to.

alarm the mind, as darknefs, folitude and iilence. The regula-

rity which is required in the former cafe muft however not be

very exadt. " In things which are ftriilly regular," Dodlor Blair

has obferved, " we feel ourfelves confined, and there is no room

" for the mind's exerting any great effort."

To this clafs of fublime objeds I muft annex the ideas of

number and duration, though not objeds of fenfe. They evi-

dently excite emotions fimilar to that produced by the contem-

plation of wide-extended fpace. Belonging to all kinds of beings,

and yet containing in them nothing of intelligence, they appear

to be moft properly elaffed with the inanimate objeds of nature.

Perhaps the whole might be included in the general defcription of

inanimate or unintelligent fublime objeds.

The fecond clafs has been defined by Dodor Blair, as " arifing

" from certain exertions of the human mind, from certain af-

" fedions and adions of our fellow-creatures." " Thefe," he has

obferved, " produce an efted extremely fimilar to what is pro-

" duced
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•• duced by the view of grand objeds in nature, filling the mind

" with admiration and elevating it above itfelf." From this

clafs terror appears to me to be excluded. The affedions and

adions which it comprizes are not thofe of a mind alarmed by

apprehenfion, nor are they fitted to excite fentiraents of fear.

An heroic difregard of danger, a cool and firm prefence of mind

in difficult and embarrafilng circumftances, a difinterefted and

expanded benevolence, with a ftrong fenfe of every generous

feeling, and a principle of virtue fuperior to the opinions of

weak and corrupt men, and to the inordinate propcnfities of our

nature, are the moral qualities which form the fiiblime of human

charader. To thefe perhaps fhould be added thofe qualities

which are confidered as belonging to the imagination or under-

ftanding. Shakefpeare's defcription of poetic fancy will, I think,

juftify its admifllon, and the charader of fublimity will fcarcely

be denied to the intelledual powers of Newton. When I fay

that terror is excluded from this clafs, I would be underftood to

fpeak only with reference to a manly mind. Habitual fervility

may poflibly efface the recolledion of the common nature of the

fpecies, and caufe a man to look up to his fellow-man with fen-

timents of awful fubmiflion ; but he who pofTeffes a manly

mind will feparate the confideration of the individual from that

of his ftation, and whilft he will fliew for the latter that deference

which the well-being of fociety requires, he will feel for the

former no other fentiments of refped than thofe which are due

to qualities which exalt and adorn the charader of man. Sub-

lime objeds of this clafs infpire us with more elevated emotions

than
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than thofe of inanimate nature. In the Ode of Horace, to which

I have already alluded, we fee every circumftance of political and

natural terror, and even the wrath of fuch a Deity as Paganifm

could form, introduced merely as fubordinate to the difplay of

tlie firm intrepidity of the juft man. We are not fo much

afFeded bv the great image of a broken world as by that of him

who receives the fhock undaunted.

The laft and higheft clafs of fublime objeds comprehends

fuperior beings, and more efpecially the Supreme Being. This, like

the firft, includes objedls which excite emotions of different kinds.

Superior beings may excite in us emotions of fublimity, either by

circumftances of terror, or by a difplay of unwearied goodnefs

employed in the protedion of mortal weaknefs. As an example

of the fublime of this kind, divefted of all terror, I will refer

to the morning hymn of our firft anceftors, in which with holy

rapture they addrefs the Parent of Good, and call on all nature

to join in his praife. Do£tor Blair has quoted from the Prophet

Habakkuk a defcription of the appearance of God, heightened

by every circumftance of terror: " He ftood and meafured the

" earth; he beheld and drove afunder the nations; the everlaft-

" ing mountains were fcattered ; the perpetual hills did bow

;

" his ways are everlafting. The mountains faw thee and they

" trembled ; the overflowing of the water paffed by ; the deep

" uttered his voice and lifted up his hands on high." The fame

qualities, which have been already mentioned in treating of the

other clafles, muft furnifh us with our beft conceptions of fuperior

beings.
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beings. They can be exhibited to us only by a difplay of moral

and intellcdual perfedion, or by the gracious or terrible effeds o£

their power.

I HATE now confidered the different fyftems which have been

propofed with regard to the emotion excited by fublime objeds,

and having pointed out in what refped each was imperfed, hav©-

followed to its whole extent the method propofed by Lord

Kaims, and have, I hope, fupplied the deficiency of thofe fyflems.

The general error appears to me to have been a fuppofition of

a fimplicity in the emotion. The emotion is indeed always of

a grave kind, but with fome variation. I have endeavoured to

fliew that, though the fublime of human charader excites only

an admiration for the great or good qualities of our nature, yet

the fublimity of vifible objeds, as well as that of fuperior beings,,

may be perceived fometimes with an awful apprehenfion occa--

fioned by cii*cumftances of terror, fometimes with a chearful

expanfion of the mind filled by the union of beauty and greatnefs.

If this reafoning be admitted, it will enable us to determine in"

what refpeds the pathetic is conneded with the fublime, and to

form a judgment concerning the nature of the merit of thofe

admired paffages whofe pretenfions to the clafs of fublimity have

been difputed..

With regard to the connedion of the pathethic and the fub-

lime, two different inquiries may be propofed ; the one of which

is, whether the effeds produced "by them are of the fame kind
;

the.'
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the other, whether a reprefentation of paflion can form a fublime

objedt.

In anfwer to the former I would obferve, that the fublime

operates diredly on the aifedions, and therefore muft be con-

fidered as producing effeds of the fame kind with thofe which

are produced by the pathetic. Admiration and terror are the

efieds of the fublime. Dodtor Prieftley does indeed profefs to

exclude from them every kind of agitation ; but I fuppofe this

term not to be ufed in its ftridleft application, for he has derived

the fublimity which he attributes to the ideas of wealth, honour

and power from thofe circumftances which enable them to fill

and charm the foul. It has indeed been cuftomary to fpeak of

the emotion of fublimity, and Lord Kaims has diftinguifhed

emotion from paffion :
" An internal emotion or agitation of tho

" mind," he fays, " when it paffeth away without defire, is deno-

" minated an emotion ; when defire follows, the motion or agi-

" tation is denominated a paflion." This diftindion may be of

importance to a moralift, but cannot be of any in the prefent

enquiry. Emotion and paflion, according to the examples by

which Lord Kaims illuftrates his diftindion, differ only in degree,

and the prefent queftion is about the kind and not about the

degree of the imprcflion made by a fublime objed ; but this

diftindion may be admitted, and yet the fublime and the pa-

thetic be confidered as producing effeds of the fame kind. The

emotion excited by the fublime of eloquence is frequently of an

adive kind. The celebrated oath of Demofthenes, by which he

deified thofe ancient patriots who had fallen in the plain of

Marathon
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Marathon probably contributed not a little to his acquittal. We
may, I think, venture to fay that this image of heroic fortitude

had no fmall (hare in caufing that decree by v\hich the Athenians

refufed to condemn the friend of Grecian liberty for the unfor-

tunate iffue of his counfds. The emotion of fublimitv muft

then be allowed fometimes to be attended by defire operating

on the will, and there cannot be any rcafon for confidering that

emotion in any cafe as entirely diftind from the efFedl of the

pathetic, uhich will not equally afied what is acknowledged to

belong to the latter. The emotion produced by the pathos of

dramatic diftrefs is not often fo flrong as to infpire an adive

w'lih of relieving the unfortunate hero or heroine ; and all agree

in faying, that tragedies reprcfenting thofe fuiferings with which

wc fo inadively fympathize are yet pathetic. The emotions then

both of the fublime and the pathetic are fometimes of an adive

and fometimes of an inadive kind : There can be no reafon

for diftinguifhing them from each other in this refped ; and if

the fublime be confidered as deeply interefting us, and therefore

in a greater or lefs degree agitating the mind, it cannot be im-

proper to regard it as a part of that general clafs which includes

all the caufes of agitation. The divifion of the claffes bf fublime

objeds will enable us to determine which are the emotions

attendant on the perception of fublimity. The defcription or

conception of fuperior beings may, as in the examples already

given, be attended by reverential love and gratitude, or by terror.

The fublime of human charader produces emotions of love and

refped by a difplay of all the nobler qualities of our nature;

Vol. V. ( E )
and
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and admiration or terror is the imprefllon made by natural fub-

limity.

The other queflion concerning the reprefentation of pafTion

we fliall alfo be enabled to determine by the principles already

ftated. The clafs of moral fublimity has been defcribed as

comprehending whatever is confidered as ennobling the human

charadler, the fuperior energy of intellcdual or moral qualities.

The agitation of paflion may indeed give occafion to the exer-

tion of that mental vigour which ftruggles to fubdue it, or to

the difplay of that elevation of mind to which it fuggefts fplendid

and glowing images of great objefls, but it does not appear that

the tumult of paflion is itfelf the object of our admiration.

Dodor Stack, in an efTay publiflied in the Tranfadions of the

Academy, has obferved, that fome of thofe paflages which exhibit

the agitations of the refolute charader of Othello may be called

fublime, and I agree with him in the obfervation, whilft I differ

from him in the principle ; they are fublime, not becaufe they

are paffionate, but becaufe they evince the habitual heroifm of

Othello. When he wifhes to brave the utmovl violence of florms,

if after every tempeji come fttcb calms, the fublimity of his cha-

rader does not confift in the warmth of his love, which might be

felt as much by a feebler nature, but in the magnanimity, which

proves his attachment by the dangers for which he would con-

fider fuch a meeting as an adequate reward. In the ^ame

manner, his farewell to thofe great objeds which had once

employed his thoughts is indeed fublime, becaufe it exhibits

to us a great mind, even when linking under the attacks of

paflion,



[ .15 ]

paffion, ftill recurring to the magnificent circumflances of its

former purfuits. In the fpeech in which he deliberates about

the admiflion of Emilia, there is much paflion, and yet little

fublimity. The perplexed agitation of his mind, in the former

part, gives me no fenfation which deferves that name; but, in

the latter part, the grcatnefs of his mind makes him think that

all nature fhould fympathize with the horror of the fcene.

It appears then, I think, that the grandeur of thofe paflages

confifls in the general elevation of Othello's mind, and not in

the violence of the paflion under which he is reprefented as

labouring. The emotions of love and jealoufy are not more

ftrongly drawn by Shakefpeare than by Sappho, but in the cha-

radter of Olhello they are reprefented as operating on a generous

and heroic mind ; and though we deny the praife of fublimity

to unrefifting weaknefs, however violently agitated, we view

with admiration the ftruggles of magnanimity. That it is not

the paflion, but the magnanimity which ftruggles againft it, that

gives us the idea of fublimity, may perhaps receive a further

confirmation, if we corifider the foliloquy of Othello when he

is preparing for the murder of his v/ife. The generofity of his

mind had been fubdued, and he no longer endeavours to reprefs

the attacks of paflion : love and jealoufy have entire dominion

over him ; and, as Lord Kaims has obferved, every thing is

done to reconcile the two oppofite paflions ; he is refolvcd to

put her to death, but he will not flied her blood, nor fo much

as ruffle her fliin. Nothing can be more natural or more pa-

thetic, but furely this is not fublime. The conclufions which

I would infer from thefe obfervations are, that where the cha-

( E 2 )
rader



[ 36 ]

radcr is too feeble to make any ftruggle, as in the Ode of Sappho,

or where the ftruggle of a generous mind has ceafed, and the

conflict of paflion alone remains, as in the foliloquy of Othello,

the expreffion of the pal^-ions does not produce the emotion of

the fublime, and that it only contributes indiredly to this cffe£l

by exciting a difplay of mental vigour.

LoiiD Kaims, conformably to his notion of the fublime, has

obferved that no difagreeable paflion can produce it, and has pro-

pofed the foliloquy of Antony wailing over the body of Csefar,

as a teft by which it fhould be determined with regard to the

paflion of revenge. Dodor Stack, on the other hand, has de-

clared that he eftcems moft parts of this paflage truly fublime.

In this, as in the inftances already mentioned, I agree with Dodor

Stack in opinion, that the pafTage is fublime, but its fublimity

confifts in dilplaying the generous elevation of the mind of

Antony. It may perhaps be thought that elevation of mind is

without reafon afcribed to him whofe thirft of power induced

him artfully to ftimulate the people againft the confpirators, and

afterwards to facrifice his uncle to the refentment of Odavius,

whofe cruel vengeance prompted him to exult over the bloody

head and hands of Cicero, and whofe fenfuality beguiled him to

the very heart of lofs ; but the charader of Antony was not uni-

form. Brave and generous by nature, but corrupted by his early

education, his faults in him feemed as the fpots of heaven, more

fiery by nighfs blacknefs. When his paffions, which habitual in-

dulgence had rendered ungovernable, did not oer his Jpirit exert

their full fupremacy, he was noble and humane. The pure

patriotifm of Brutus received from him its deferved eulogium,

and
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and his generofity overpowered the mind of Enobarbu?, who h:id

dcferted hi in in his laft diftrefs. His taints and honours waged

equal with him. Such is the charader of Antony, as Shakefpeare

has tal<en it from the impartial account of Plutarch, and not

from the exnfperated eloquence of Cicero. In this foliloquy he

pours forth the genuine fentiments of his heart. His affedionate

attachment to Csefar fuggefts to him an animated and flrong

conception of the calamities which fhould overwhelm his coun-

try ; of that dot}ie/iic fury and fierce civil firife which fliould

cumber all the farts of Italy. In the latter part of the fpeech

there is indeed prefented to us a dired: pidure of revenge. It

muft however be obferved that Cafars Jpirit^ with Ate by hisfide,

come hot fircm hell, does not exhibit to us human palTions. Thus

rcprefented we regard him as a fuperior being ; and though the

vengeance of a mortal could not give us an elevated idea of his

charadler, we may bow with reverential awe before the terrors

of a deftroying Angel. At the fame time I will alfo admit, with

Dodor Stack, that amongft thofe with whom revenge is virtue, it

is a dired objed of fublime conception. Junius tells us that an

infult lowers the mind in its own opinion, and fiorces it to recover

its level by revenge. To thofe who think with the acrimony of

that elegant writer, the fpirit of vengeance is an exaltation of

the human charader, and therefore, without any variation in the

principle, muft, to their vitiated minds, give impreflions of moral

fublimity.

This effay, on the Origin and Nature of our Idea of the Sub-

lime, has been reduced, as nearly as poffible, to the ftridnefs of

philofophical reafoning. The opinions of difterent writers have

been
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been examined, and their infufficiency pointed out by examples,

which may be confidered as what philofophers call experimenta

cnicis ; experiments of that decifive kind whofe refult not only

correfponds to the caufe affigned, but proves that fome other

caufe before afligned is not adequate to the explication of the

effedl. Each of thefe opinions however, though fingly infuffi-

cient, appears, from the inftances alleged by its author, to have

been founded in nature, and therefore, by a kind of indiiSiion^

they have been colleded into one fyftem, which has, in the laft

place, been applied to the folution of more doubtful phcemntena

of tafte. Scientific demonftration cannot be applied, but advan-

tage may arife from the regularity of fcientific method.
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ESSAY on the foUo'whig Subjea, propofed by the ACADEMY,
viz. " On STYLE in WRITING, confidered with re/pea to

" Thoughts and Sentiments as -well as Words, and indicating the

" Writer s peculiar and charaEieriJlic Di/pojition, Habits and Powers

" of Mind." BytheRev.RO'QY.Yii: BURROWES, D. D.

F. T. C. D. and Secretary to the Royal IriJJj Academy.

DOCTOR BLAIR fays the beft definition he can give of Read May
. "> '793-

flyle is " the peculiar manner in which a man expreffes his

" conceptions by means of language." This definition how-

ever he faw would leave flyle merely verbal, and therefore he

proceeds to amend it by obferving " that it is different from

" mere language or words—that it has always reference to an

" author's manner of thinking—and that to feparate the ftyle

" from the fentiment is extremely difficult. No wonder,"

fays he, " that thefe two fhould be fo intimately connedled, as

" the flyle is nothing elfe than that fort of expreffion which our

thoughts mofl readily affume." Hence he remarks that dif-

ferent countries have been noted for peculiarities of flyle fuited

to their different temper and genius ; a remark which he after-

wards
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wards oil fame occafions applies to indivuluils. But in what

manner this variety in thinking produces its effedts on the

clothing of the thought, and what are the peculiarities of ftyle

which are fuited thus to the feveral diverfities in temper and

genius—thefe arc points into which, though dircdtly connedled

with his explication of ftyle, he has not fyftematically enquired :

much Icfs has he gone into an examination of thofe difpofitions

and habits which give to individuals their peculiar caft of

thought, and account for the different mode in which different

authors treat the fame fubjedl. In fhort he has omitted the

confideratlon of that quality which, from its obvious analogy

to the difference of ftyle in language, the words of the queftion

propofed by the Academy have properly termed Style in thought.

This view of the fubjecfl being peculiarly interefling, and in

a great meafure new, the defign of the following pages is to

point out its importance, and to give fome flight fpecimens of

its utility : the author with great deference fubmits to the Aca-

demy what may perhaps ferve to furnifli fome hints as to the

mode in which it may be advantageovifly treated of by fuch

as have more leifure and fuperior talents to purfue the invef-

tigation.

Those who have written on Style have ufually confidered

it as taking its charadler from the varieties of the fubjecl, and

the fpecies of compofition in which it was employed. Thus

the diftind ftyles of hiftory, of oratory and philofophy, of

epic, lyric and dramatic poetry, have been diffufively treated

of by numerous critics of the antient and modern world. But

an
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an author's peculiar habits of thinking predominate over the

general laws of critics. There is no flyle fo direcflly appro-

priate to any one fpecies of writing as to exclude the opera-

tion of the various habits and difpofitions of different writers,

while the writings of the fame author, though in different

fpecies of compofition, have a certain degree of fimilarity in

their ftyle which at once points him out to the intelligent

reader. The Hiftory of Livy is very different from that of

Tacitus, and the ftyle of Virgil's epic poetry very unlike to that

of Homer : while Cicero appears the fame in his letters, his

orations and his philofophy ; and Dodlor Johnfon never fails to

difcover himfelf in his debates, his biography and his morals,

in his compofitions and his converfation.

That fuch peculiarities in ftyle of thought fliould be found

amongft authors is not at all furprizing ; for what is there in

which men are alike ? Their gefture, their voice, their gait,

their hand-writing, their countenance, are all peculiar and ap-

propriate to each individual ; why then fliall we fuppofe that

their minds are not various ? Various habits of thinking and

difpofitions of mind do in fadl prefent themfelves to us at

every moment and in every fituation. The different impref-

fions which the fame objedl makes on different individuals,

the different reception which the fame compofition meets with

from different readers, the different teftimonies given of the

fiime fadl by different witneffes poffeffmg equal opportunities

of obfervation are all fo many evident proofs of this. In

thofe works v/hich are peculiarly the works of minds invent-

VoL. V. ( F
)

ing.



[ 42 ]

ing, combining, and arranging, thefe characSleriftic varieties arc

more confpicuous, and thofe who have made fuch works their

(tudy feldom fail to appropriate them to their refpe(5tive au-

thors. The fkilful mufician can readily difcover the compofer

by his ftyle, or the performer by his manner ; and the con-

noifleur in painting can readily diftinguifh the pidures of one

fchool from thofe of another, and even difcern the hand of

each mafter in pidlures of the fame age, and country, and

fubje(5l. Literary works may be found to exhibit eqiial or

greater variety, proceeding from the different habits of think-

ing in their refpedive authors. In the works of writers whofe

modes of life were very different, and charafters oppofite in

the extreme, thefe varieties are obvious to the lead: obfervant

reader, and a more accurate acquaintance with ftyle and

knowledge of charadler will enable the more judicious critic to

difcover diftinguifhing marks in the writings even of authors

who lived much together, and applied to the fame forts of

compofition. There is no man who will not perceive the dif-

ferent minds of Mr. Sterne and Doflor Johnfon in a fingle

page of their works ; and there is no reader poffeffmg any

claim to acutenefs or critical fagacity who will not in the

papers of the Spectator find internal evidence fufEcient to dif-

criminate the effays of Mr. Addifon from thofe of Sir Richard

Steele.

Corporeal diverfities have a manifeft and important ufe :

they are marks which ferve to the purpofes of diftinguifhing

each individual from every other, and thus prevent infinite

confufion
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confufion and miftake. Different habits of thinking in like

manner diftinguifh different authors from each other, prevent

the poffibility of iffuing literary forgeries, or by borrowed

names gaining credit with the world. The dignity attached

to the profeffion of an author will not fuffer him to travel

incognito. Varieties in the difpofitions of mind give to fociety:

all its charms, and recommend its duties. They enfure an

attentive reception to the flranger who ftands in need of it

;

for they introduce him to us as a new character, and they

fend us from the flattery and the indolence of domeflic en-

dearment to more extended benevolence, and an acflive inter-

courfe with a chequered world, where the varieties of difpo-

fition relieve varieties of want, and receive reciprocal gratifi-

cations. From thefe varieties, as peculiarly fhewn in literary

works, fome important advantages will be found to arife.

There is no dull uniformity to difgufl and fatigue him who

wiflies to acquire extenfive and various information : every

thing worth being diffufed through the world, or tranfmitted

to pofterity, finds fome perfon whofe habits lead him to take

notice of and qualify him for recording it ; and every man
of whatever difpofition will meet fome author or other whofe

powers of mind and ftyle of thought will interefl his attention,

and feduce him to information.

Two obfervations of acknowledged truth in criticlfm eftablifli

beyond all doubt the powerful influence of peculiar difpofition

of mind in each individual author. The firfl is, that the Cimc

perfon is rarely found to excel in more than one fpecies of

(Fa) compoiition.
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compoiition. He excels in that fpecies to which his habits of

thinking are adapted; and in others the degree of his failure is

always proportioned to the degree of their diftance from this.

The cafe of literary mimickry is no exception, very few per-

fons having ever fucceeded in varieties of imitation ; and of

fuch as have pradlifed it with fuccefs it has been obferved,

that few of them have had marked peculiarities in their own

manner, or have given proofs of original genius. The fecond

obfervation is, that thofe authors who by the peculiar fpecies

of compofition they are engaged in are compelled to introduce

different perfons fpeaking in their proper charaders, have not

often fucceeded in their efforts to give them their appropriate ftyle

of thought and fentiment. In dramatic writing this circum-

ftance conftitutes an acknowledged difficulty, diminifhed how-

ever by the characters originating often in the author's mind,

without any external ftandard to which they are referred, and

being known only by that dialogue which the author has

given : diminiflied alfo by the hurry of adVion, the brifk inter-

ruptions of different perfonages, and the fhortnefs of each fe-

parate fpeech. The difficulty is more evident in periodical

effays where introduced characters write letters of confiderable

length ; and in hiftories, where fpeeches are given at large, as

fuppofed to have been fpoken by the orators in perfon. In the

orations recorded by Thucidydes there is mvich good fenfe, in-

formation and argument, but in not more than one or two

of them is there any nice difcrimination of charadler.

Similar
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Similar habits of thinking, and fimilar difpofitions of mind

will more or lefs prevail among inhabitants of the fame country,

and thus lay the foundation of a national ftyle of thought and

fentiment. The different idioms of different languages prevent

clofe tranflation. The variety in minds and habits of different

countries caufe an equal difficulty in imitating an author of a

different nation. But a fimilarity of individual mind will

overcome the difficulty, and enable a writer of whatever country

to imitate or tranflate with fuccefs. From this caufe is derived

the excellence of Rowe's tranflation of Lucan : and to the fame

caufe we may afcribe the fuperiority of Swift's imitations of

Horace to thofe of the other wits of his age. The journey to

Brundufium fhews us what circumftances made impreflion on

the mind of Horace, and traditional ftories of Swift's habits

fhew that many of them would with him have met a fimilar

reception. Swift had Horace's knowledge of common life, his

fondnefs for familiar incident, and his turn of eafy and natural

expreffion. Milton, according to his own tafle, has imitated

one of Horace's odes, by giving an Englifli verfion with all the

Latin conflrudlions ; and Pope has followed his own eftablifhed

habits by imitating fome of the fatires in ornamented phrafe-

ology and harmonious verfification.

If the proper objedl of mankind be man, an enqiiiry into

the varieties of the human mind, a difcovery of them in their

natural effetfls, in the flyle of thought, traced oiTt through the

medium of literary produdlions and flyle of language, could

not fail of being highly ufeful. Critics, who have confined their

obfervations
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obfervations on flyle to expreflion and language, have omitted the

mofk dignified and important confideration of their fubjecl.

They have begun at the v^Tong end, and appUed themfelves

folely to examine the effedl, in the hope of being able to corredl

its faults, without any attention to that which is their caufe. The

confequence muft be extremely injurious to literature : authors

negledl the cultivation of their minds for the polifhing of fen-

tences, and never having formed a true eflimate of their powers

raflily engage in works ill fulted to their habits, and derogatory

to their fame. Criticifm becomes verbal inftead of rational ; and

men begin to write and to publifh, who have never once em-

ployed themfelves in learning to think.

Besides the critical ufes which may be derived from fpecula-

tions of the fort here pointed out, fuch fpeculations may be yet far-

ther recommended by the general pleafure with which they would

be received by every defcription of readers. The developing of

charad;er is an univerfal and favourite employment : every perfon

conceives himfelf an adept in the art, and thinks he pofTeffes a

knowledge of criticifm which give pec\iliar certainty to his con-

je(5lures. Lavater obferves, in commendation of his art, that

every man is in fome degree a phyfiognomifl : and I believe very

few perfons ever I'ead a book, at leafl a book of fancy, without

forming fome ideas of the author's charadler. If this be fo iini-

verfally done, it is defirable that fome affiflance be given by

which it may be done with judgment ; by which it may be regu-

lated to greater certainty, and direcled to fome advantage.

To
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To the want of fufEcient information in the art the abfurd

conjedlures which are often formed relpedling authors are to be

afcribed. The lady who from Thomfbn's poems found reafon to

perfuade herfelf that he was much addidled to fwimming at-

tempted a fpecies of mental phyfiognomy for which flie was not

qualified. It is not every defcription, made necelTary to an

author by his fubjecft, which is to be confidered as giving

certain information of his habits and propenfities : a man who

has chofen for his topic the pleafures of the country, may

be faid to have a general fondnefs for rural life or rural

fituation, but he will be obliged fometimes to depidl fcenes of

which he has not felt the pleafure, and fometimes to defcr-ibe

fports of which he has not partaken. The indolence and the

benevolence of Thomfoii appear in many parts of his writings

;

but unlefs he had gone out of his way to treat of fwimming,

or had treated of it more frequently or more fully than was

proportioned to its importance towards his general theme, there

was no reafon for fuppofing it an amufement in which he took

particular delight.

An accurate and complete treatife on ftyle in writing, con-

fidered with refpedl to thoughts and fentiments as well as

words, and as indicating the writer's peculiar and charadleriftic

difpofitions, habits and powers of mind, would, it muft be

confefled, be a work of great difficulty : it would require a

perfedl knowledge of the human mind in all its varieties,

and an acquaintance with the works of authors who wrote

in



[ 48 ]

in various languages, at diftant ages and in different fpccies

of compofition : it would require alfo a perfedl infight into

character, national and individual : a fagacity which could not

be impofed on by affumed difguife in the writings it would

examine, and a refolute underftanding, which could fet alide

all deception of internal prejudice, and reprefs the forvvardnefs

of its own vanity in forming its judgments. To aid and

dirc(5t fuch qualities in making the enquiry, an accurate bio-

graphical account of various authors would be effentially ne-

ceffary ; for general obfervations on the fubjeft could reft their

veracity only on an induftion of many particulars confirmed

bv adlual fadt. As to the antient authors, fo little can at this

diftance of time be known of their perfonal habits and private

chara<5lers, that any critic who would found his theories on

them could at beft entertain us with probable conje(5lure.

Nearly the fame objecflion holds with refpedl: to foreign writers.

It muft therefore be from works of a later date only, and

chiefly from the works of our own countrymen, that any fuch

theories are to feek ftabllity : and we know how much the

pre-difpofitions and paffions of more modern biographers tend

to prejudice the mind of the reader, and mifreprefent the cha-

racfler of him whofe life they write : we know how difficult

it is to develope the truth from the contradiilory reports of

authors under imprefllons of oppofite affedlions, and to form a

a juil notion of the features of the original from the pidures

drawn by enemies or by admirers.

National
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National characEler is much more eafily diftinguifhable irt

•writings than the individual charadler of the refpedlive authofs,

as being the efFedl of caufes operating with more fleadinefs and

on a great number of writers : it is therefore better under-

flood and more readily perceived : and hence we find thofe

dramatic authors, who have little knowledge of manners and

little acquaintance with the modes of individual chara6ler,

find a never-failing refource in the introducflion of fome Irifh

or Scotch or Frenchman, by a difference in his language and

drefs to make himfelf known at once to the vulgar part of the

audience, and to keep alive and flatter their prejudices. Na-

tional character is fometimes fo flrongly marked as to deflroy

the perception of lingular differences, as provincial pronuncia-

tions are lofi to a foreigner in the peculiarity of the general

accent. The flyle of French poetry in general is fo different

frorn that of other nations, that a perfon of a different country

does not foon arrive at the art of diftinguifhing the flyle of one

French poet from that of another.

The peculiar fpecies of compofitlon alfo will fometimes leave

very little information to be colleded as to the peculiar and

chara6leriflic habits of the mind of an author. All writers of

paftoral poetry are from the modes of life they would reprefent

obliged to feparate themfelves as much as pofHble from their

own habit and chara6ler. Hence we find this fpecies of

writing has been rarely cultivated but by juvenile poets, who

not having yet acquired a difcriminate charafter could more

eafily adopt any which might come recommended to them.

Vol. V.
(,
G

) .
Dramatic
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Dramatic works, by the ftrength with which they put forward

a variety of charadlers, ufually keep that of their author un-

perceived. Thofe writings in which the author gives his detail

in perfon, and particularly oratory and lyric poetry, where he

fpeaks from the fulnefs and force of his own mind, muft bear

the flrongeft marks of his peculiar habits of thinking.

One author, it is true, often imitates another, and thus

prefents the peculiarities of another's mind inflead of his own.

When the imitations are general, when authors of one defcrip-

tion imitate avithors of another, in the fame fenfe in which

the moderns are generally faid to imitate the antients, a falfe

colouring is vmdoubtedly laid on which difguifes the truth,

and traditional fentiments are conveyed, which not being the

genuine offspring of the author's mind bear little imprefTion

of its peculiarities. The works of authors however cannot be

wholly made up of fuch ficSticious materials, and even among thefe

it may be obferved that the feletflion of feme particular authors

from among the w'hole clafs, the preference given to fome

parts of their works above others, may give information

as to the individual mind of the writer who borrows from

them. When the imitation is particularly confined to one

fiivourlte author, fome degree of fimllarity in turn of thought

or difpofition may in all cafes be concluded on. If this lias

not led to the imitation it Vv?i!l naturallv follow it. The fame

habits of thinking, the fame modes of confidering a fubjeift,

will be infenfibly contracted. The tafte will be formed on the

favourite model, and opinions delivered in a flyle of which we

comniend
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commend the force and beauty, or from authority which we ad-

mire and refpedl, cannot fail of becoming our own, the principles

of our reafoning, and probably the rules of our condud.

From thefe obftruclions which the ftrength of national cha-

racter, the peculiar fpecies of compofitioa, or the fondnefs for

imitation interpofe, it is evident that individual chara^fter can-

not in all cafes be difcovered to the fame degree of clearnefs

and certainty, or with the fame facility. But greater minds

(and thefe are befl: worth our attention) will overleap thefe

obftacles and fliew themfelves to the difcerning; and though

there may be many 'parts of every author's works which do

not tranfmit the peculiarities of his mind, it is always fuffi-

cient if there are fome which do. It happens much to our

advantage in fpeculations of this fort, that thefe parts of an

author's works are ufually more attradlive, and always the belt

executed^

Those parts of an author's works in which we are to look

for the clearefl indications of his habits and difpofitions of mind,

are the parts which are not abfolutely efTential to his nar-

rative, but which are introduced and ornamental ; and hence

in thofe works where fuch prevail his habits and difpofi-

tions are mofl apparent. Thofe parts which are brought

in to pleafe the reader are ufvially fuch as have pleafed the

writer. When a man quits the diredl path, it is always to go

by fbme way which he' likes better ; when he flops for any

time on his road, it is becaufe he has met with fomething in

( G 2
)

which
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which he finds delight. The digreffions of an author are, in

like manner, indications of what is agreeable to his difpofitions,

for lie cannot expatiate on \^hat he diflikes. Metaphors and

fimiles he will feek in thofe fources which his prior occupa-

tions have made familiar and his habits have endeared to his

tafte. Thus Pope is found to have been a lover of the arts,

and Dryden of the fciences. Every allufion in the writings

of Cowley and the other inetaphyfical poets is taken from re-

mote learning and abftrufe philofophy ; and Mr. Addifon's

fondnefs for claffical literature has made that the principal

fovirce from whence moft of his illuftrations are derived.

In general, where an author has written much and has written

well, his works will always fhew what degree of antecedent

labour has been expended in furnifhing his ftore-houfe with

literary treafures, what accuflomed employments have given

given facility to his exertions, and what modes of life have

been familiarized to him by ordinary habits. In Milton's

works we fee proofs of a life fpent in ftudy, of every fource

of information fearched out with the moft perfevering dili-

gence. In Shakefpeare we fee fuch an extenfive knowledge of hu-

man nature as could only have been acquired by much time

fpent in adlual obfervation. In the writings of Swift we per-

ceive habits of familiar converfation with ordinary perfons ; in

thofe of Dr. Johnfon we readily difcover that his habit was

reafoning, and his fpeech was dilTertation.

Lord
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Lord Bacon has from Plato's allufion confidered the under-

ftanding of every individual man as a cavern which makes the ap-

pearances of things vary much from the reality. From the diverfity

of appearances of the fame objedl in different caverns the dif-

ferent nature of the caverns themfelves may be difcovered.

Thus it is we talk of the various lights in which the fame fubjedls

appear to different writers, and froin their different modes of

treating them the charadleriflic differences of their own under-

ftandings obvioufly appear. When you fee a v/riter always

confidering each particular fubjedl as a part of fomething

more extenfive, dealing out general aphorifms and fearching

after univerfal certainties, you have an evident mark of a fpiric

towering above and looking down upon his fubjedl, imperious

and commanding. When you fee a writer colledling every

thing within individual bounds, taking up the fubjedl no higher

than itfelf, and careful not to digrefs or go beyond it, you have

3 mark of a mind humble, minute and timid. When you find,

no affertion without a quotation to enforce it, you may af-

cerlain of the author that his intelledt is fhackled to authority,

and. that he probably fees little merit but in learning. When,

you find thoughts perpetually digrefling from each other by

trivial and irrelevant affociations, you may pronounce of the,

writer that his habits are mean, his judgments flender, and his.

undcrflanding incapable of reafoning and argument. By thefe

criteria we would form this decifion on his underftanding from

his converfation, and by the fame we may equally forrn it from

bis writings.

Though
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Though it muft be admitted that it is not always fafe to-

infur a man's moral characSler from his exprefled fcntiments,

yet perhaps from the writings of an author fome inferences as

to his moral as well as his intel!e(ftual qualities may with

caution be drawn. We may be fatisfied of the exiftence of thofe

faults which his utmofl: induftry could not conceal, though we

may not always give him credit for thofe virtues which he

may polTefs. No man from their writings can heficate to pro-

nounce generally that Addifon was a man of virtue and religion,

and Horace voluptuous and a debauchee. Such information

is notorious

—

vot'iva velut'i ni tahella vita patet. Sometimes how-

ever the dedudlion is more fubtle and the proofs lefs obvious,

in proportion to the knowledge which the author may have

of his own defe(5ls, and the addrefs he can employ in concealing

them; yet fometimes the difficulty of knowing himfelf, fome-

times his contempt of his reader's fagacity in making the

the difcovery, fometimes his aukwardnefs, and frequently his

vanity, betray a charadler which he himfelf does not know,

or which perhaps, with all its faults, he contemplates with

pleafure. An author, as well as all other men, though he be

not perfedlly fatisfied with all parts of his own character, finds

confolation in contemplating fome features of it for his difguft

at others : this favourite part of the author's charadler he labours

for occafions of introducing, praifes thofe who poflefs it, and

magnifies its excellence. His vanity would not fuffer him to

debate on a moral or intelledlual quality which he knew he

did not poflefs, nor could he be comfortable in holding out

perpetually to public deteftation what he was confcious was his

own
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own indulged habit or private defetfl. Pope dwells on the

poverty of his rivals, becaufe it was his prudence and his pride

to have acquired a competence ; while mofl other poets difclofe

and commend their poverty by inveighing againfl the ignorance

of the great who do not reward their talents, or by frequent,

and vehement declamation againft a love of that wealth they.

never have poffefled.

Authors fometimes make their works dire(5l: channels for

the conveyance of their charadler and hiftory to the public.

Thus Milton tells us of his blindnefs ; Virgil puts a narrative

of his own fortunes into the mouth of his fhepherd Tityrus
;

Swift, in his Cadenus and Vaneffa, is known to have intended

a juftification of hlmfelf againfl a mifreprefented flory ; and

Savage celebrates the talents and apologizes for the profligacy

of the baftard. I am fometimes inclined to fufpe<5l authors of

prefenting direcflly their own pidlures to the reader. Smollet

certainly did this in his charadler of Bramble, making at the

fame time fome of the fadls recorded in his travels the inci-

dents in his novel. Dr. Johnfon has given us at full length

the portrait of a Mr. Johnfon, an imaginary member of a li-

terary club, as drawn by Blackmore in the firft effay of an

unfuccefsful periodical work. I fufpecSt this extraordinary quo-

tation has been made, that the reader may be furprifed into a

comparifon of the great qualities of the biographer himfelf

with thofe which Blackmore, as if by a fort of projihetic fecond.

fight, had bellowed on his gigantic Johnfon.

Thus
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Thus it feems that fome information, both with refped to an

nuthor's intelledlual and moral charadler, is always to be colleded

trom his writings. In fome cafes it may be more difficult to col-

led it than it may in others. In fome works the inference may

more nearly approach to certainty, in others the degrees of

probability may be flight, but in all fome information will re-

ward the refearch, and the refearch itfelf is above all other em-

ployments of the mind interefting and inftrudtive. To difcover

charader, to trace out the caufes of literary excellence and defeds,

to explain the efficacy and operation of habits, to exhibit the

influence of the morals on the underftanding, will afford a dig-

nified exercife to the critic, an ufeful one to the metaphyfician,

and an agreeable one to the moraliil.

The iirfl objed of every author's attention is the choice of his

fubjed. The choice of this is an ad direded by the habits and dif-

pofitions of the author, and therefore indicative of thefe. From the

infinite variety of fubjeds that one is feleded, which either ij mofl

pleafing to the fancy of the author, or in which he thinks he is

mofl likely to excel ; in either cafe it is that which befl fuits his

habits, difpofitions and powers of mind. Achilles was known at

the court of Lycomedes by his preferring the armour to all the

toys brought by UlyfTes ; and, from the fubjeds they chofe for

writing on, we may certainly infer that Virgil loved peace, and

that Milton had an high refped for religion. The Englifh Garden,

is the work of a poet viewing fcenes of extern il nature with the

eye of a painter; the Botanic Garden, of a poet ftudying her in-

ternal operations with the abflradion of a philofopher. The latter

could
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could only have been written by an author whofe habits had

cherifhed a fondnefs for philofophic fpeculation, and whofe fitu-

ation had given him opportunities of becoming acquainted with

its modern experimental progrefs : the former might naturally be

expeded from the friend of Sir Jofhua Reynolds and his afTociate

in an edition of Du Frefnoy.

This remark, however, muft be received with fome limitation.

An author writes on many and various fubjeds. His choice is

not always left free to the influence of his charaderil^ic difpofi-

tions. On feveral occafions thefe are made facrifices to his conve-

nience, his neceffities or his ambition. He often writes on fub-

jeds occafionally recommended, on the ftory that is popular, on

the event that is recent, at the fuggeflions of his own vanity or

the command of his patron. Profefled authors ai-e not more dif-

interefled than other men : and a name in the literary world is of

fuch value that a bookfeller often pays an high price for prefix-

ing it to a work, which not being fuitable to the author's

difpofition only derogates from his reputation. Almoft all occa-

fional writings, profe as well as poetry, pamphlets and odes,

contain within themfelves the elements of fpeedy diffolution.

We fhould fay then that it is only the choice of a fubjed in

which the author has excelled, which may be coniidered as giving

fome intimation as to his habits and difpofitions.

The nature of the fubjed feleded in a great meafure afcerr,

tains the fpecies of compofition in which it is to be treated.

Where this is left a matter of doubt the habits aiid mind of the

author muft decide. Whether the fame cataftrophe fhall be the

fubjed of an elegy or of a tragedy depends wholly on the writer's

, Vol. V. ( H ) fondnefs
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fondnefs for contemplating the emotions of his own mind, or

viewing external and vifible eflFeds of their operations on the

charader of others, on the penfive or obfervant turn of the au-

thor. Whether the fame ludicrous incident Ihall give occafion to

a comedy or to a mock heroic depends on the author's acquaint-

ance with the living or the learned world, with men or with

books.

Other matters relative to the nature of the work are in like

manner afcertained from the charaderiftic habits and difpofitions

of the writer. A profeffed admirer of the ancients will divide his

ode into flrophe and antiftrophe : Mr. Harris, from his fondnefs for

the Platonic fchool, has given us his philofophy in dialogue, and

the gentleman who afterwards tranflated the letters of Cicero and

Pliny might naturally be expeded to publifh his efTays in the

epiftolary form. A man of extended and difcurfive views will

not confine himfclf within the bounds of rhyme, but will

compofe his epic or didadic poem in blank verfe. Perhaps an

enthufiafm in the general caufe of political liberty, or a liorror

of licentioufnefs, with a fondnefs for regulation, are often in the

minds of poets and critics connedcd with the principles which de-

cide them in the comparifon of blank verfe with rhyme. Whim-

fical as this opinion may feem it is confirmed by feveral inftances.

Pope always wrote in rhyme, and Dodor Johnfon is its great

advocate ; while in all their more important works, Cowper,

Thomfon, Milton and Akenfide employed blank verfe.

When the fubjed has been chofen, and the fpecies and mode

of compofition afcertained, the thoughts and fentiments of an

author
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author come next under confideration. Various views of his fub-

jed will prefent themfelves, various trains of affociated thought

will fucceflively arife in his mind. But affociations of that par-

ticular fort to which his habits have been formed will occur

moft readily, and be received with the cordiality of intimate

acquaintance. Man has been faid to be a bundle of habits :

habit then will account for the frequent recurrence of a kindred

train of thinking in the mind of the fame perfon, and the prc-

difpofition for that to which it has been accuftomed will fecure to

it a preference.

Should the fame range of thought prefent itfelf to the mind

of authors different in their habits and difpofitions, what has been

faid may ferve to {hew that it would not with all meet an

equally friendly reception. It is not, however, at all probable

that the fame range of thought fliould occur. No man, it has been

obferved, forgets his original trade. The rights of nations, fays

Dodor Johnfon, fink into queftions of grammar when grammarians

difcufs them. A mathematician confidering a fubjedl not mathe-

matical will from habit employ himfelf in an analytic inveftigation

of its properties and caufes. A lawyer will apply to folving ob-

jedions and fcrutinizing diftindions. Profeflional men of every

defcription will recur to thofe ideas and trains of thought to which

they •have been accuflomed. Dramatic writers, who underflaiid

charader, conftantly mark out each profeflion, by a peculiar train

of thought as well as a technical language.

( H 2 )
Every
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Every literary work muft contain narratives of feme events,

defcriptions of fome objeds, expreffion of emotions and enforce-

ments of opinion. It does not feem extraordinary that opinions

fliould be enforced by arguments drawn from topics which are

congenial to an author's difpofitions, and which therefore have

proved themfelves to him the moft powerful inftruments of con-

vidion. It will readily be admitted that the fame emotion will

Ihew itfelf differently in different minds and tempers, and that

of courfe the modes of exprefTing fuch emotions will vary confi-

derably. With refped to narratives of events and defcriptions

of objcds this is equally certain, though not equally obvious.

Each event is attended by a great number of circumftanccs re-

lating to perfons, motives, places, inftruments : each objed has

a variety of particular adjunds accompanying it in its adual

exiftence. To enumerate all thefe, if it were poflible, would be

unnecefTary and difgufting. A feledion is therefore, in all cafes,

to be made, and the varieties of fuch feledions naturally proceed

from the variety in the views and habits of the authors who re-

late the events, or defcribe the objeds. If anecdotes related in

private converfation partake of the charader of the ftory-teller,

the fame muft be prefumed of the biographer, who undertakes his

tafk through the impulfe of fome affedion, which of neceffity

gains ftrength in the progrefs of his work. If no two eye-

witnefTes of the fame fad agree exadly in their reports, a greater

agreement cannot be expeded in the records of hil^orians

viewing various communications of events, and equally under

the influence of variety of temper, and underftanding. Travellers,

defcribing
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defcribing the fame identical fcene in nature have been obferved

often to make a different feledion of its circumftances. When

the objed then to be defcribed is general, of an intelledual na-

ture, or of extended influence, poetic fancy in various minds

muft be expedled to vary the defcription. The Allegro and II

Penferofo of our great poet are beautiful illuftrations of the

variety of feledions made from the great flore-houfe of nature by

men under the influence of different habits and difpofitions.

After the fentiments the language naturally comes to be con-

fidered ; and if the former indicate the author's powers of mind,

the latter, diredtly conneded with them, muft give correfponding

information. Verbaque prov'ifam rem baud invita fcqmintur. A wri-

ter's language may fometimes be had from imitation, but, as has

been mentioned, it muft be either fome predifpofition in favour

of a particular author's habits of thinking, which induces the

imitation of his ftyle of words, or fome ftriking peculiarities in his

language, which by a natural aflTociation would infmuate alfo and

imprefs his ftyle of thought ; fo that the author's language is the

offspring of antecedent difpofitions of mind direding him to

models fiiitable, or by reflex influence of words on the under-

ftanding it generates kindred habits of thinking, of v/hich it is

therefore indicative. Every writer's vocabulary is made up of

the words he has learned in converfation or in reading ; converfing

with thofe who have regulated the mode of his thinking, or

reading the works of thofe authors who are his favourites. Col-

location, arrangement and connexion he learns in the very fame

manner.
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manner. His ftyle in language is thus congenial to his %lc of

thinking.

If it fhall be a matter for his option what words he fliall

prefer, or what arrangement he fhall give them, I do not fee what

there is to regulate that choice but the habits and powers of his

mind, direding a language congenial to the train and modes of

his thought, and exciting fimilar fenfations. The propriety and

beauty of language is this analogy to the train of thought to

be exprefTed by it ; and accordingly we find that all the terms

which are applied to denote diverfities of flyle do in ftridnefs of

primitive acceptation belong to thinking and its modes.

The habits, difpofitions and powers of mind fometimes exert

a diredl influence over the words and language. Accuracy of

thought will naturally demand precife expreflion, and obfcurity in

ftyle will be the confequence of dull conceptions. Licentious

phrafes and ftraincd figures of fpeech will follow the unrcftrained

indulgence of wayward imagination, and foreign words always

affume a place in the works of an author who has been in ha-

bits of intercourfe with foreign learning, or is guided by a foppifh

affedation of polite fociety. Obfoletc idioms mark pedantic ha-

bits, and technical language is the neceffary refult of profeffional

employment. Redundance of copulatives and particles acknow-

ledge a difficulty in perceiving any connetlion but what cannot

polTibly be overlooked ; circumftances ill arranged betray habitual

negligence
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negligence or forgetfulnefs, and the repetition of tautologous

founds can only proceed from the emptinefs of the uader-

ftanding.

From the ftyle of words joined with the ftyle of thought and

fentiment a full portrait of the writer's intelledual habits and

powers may be drawn, as far at leaft as is neceffary for under-

ftanding his works, or ufefiil for admonition from his example.

We may form a proper eftimate of the value of his authority from

the difcovery we may thus make of his means of information

and capacities of judging, and we may learn what in his habits

was conducive to his improvement, and what gave rife to his

faults. Such ufeful knowledge confirmed from fadls in the

known hiftory of fome writers may furnifh matter for analogical

reafoning as to others, concerning whom we have no authentic

biographical accounts ; but it may more efpecially fupply ufeful

documents to young proficients in literature, and valuable lefTons

of prudence, of diligence, and of morals to all.

Thus from the writings of Milton we may fee the value of

ftudious habits, even under the greateft difadvantages, and we are

taught the folly of thofe who would encourage imagination by re-

prefling learning. From the works of Shakefpcare, a man, from

whom birth and circumftances have withheld all dired communi-

cation with ancient authors, may find that " with fmall Latin and

«' lefs Greek" a poet may, through a diligent examination of the

human heart and an acute obfervation of human life, rife to the

higheft
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higheft pinnacle of celebrity. From Pope we learn the value of

prudential habits in life and literature ; from the paucity and po-

verty of charfler in Virgil's ^neid we fee that to great works

fomething more is required than the labours of the ftudy ; and

from every confiderable defedt of a great author we learn the

injuries of a vain or imperious temper, which will not fubmit to

eftablifhed regulation, nor floop to confult fuch friends as have

capacity to judge and honefty to cenfure.
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ESSAY, No. II. on the fame SubjeEi as the preceding.

By the fame Author.

J. F in the preceding eflay it has been eftablifhed that there Read April

is a ftyle in thought depending on the varieties of the intel-

ledtual charadter, and therefore indicative of thefe, it will follow

that from the fame fource fome information refpedling the

moral charadter may alfo be derived. Difpofitions are gene-

rated and habits confirmed by the approbation of the mind,

over which they in turn exert a reciprocal influence. When
the moral qualities do not obey the controuling diredlion of

the underflanding, what has depraved the morals will ufually

be found to warp and bias the judgment ; fince external cir-

cumftances, which produce forcible effedls on one part of man's

conflitution, do more or lefs afi'edl every other. The varieties

Vol. V. (I) then
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then of moral Jlfpofitions and peculiar habits may be traced

ont throiigh that variety in tlie intelleftual character with

which they are fomctimes afl'ociated as caufe and efFe(5l, and

fometimes as common efFecls of the fame caufe difFufing a

general operation over the whole fyftem. The ftyle of thought

therefore which flows from the one muft in fome degree indi-

cate the other.

That an author mixes much of himfelf with his fubjedl^

however ridiculoufly and extravagantly Sterne in his life of

Mr. Shandy may have caricatured the fyftem, is undoubtedly

true. That an author's difpofitions may thence be inveftigated

we have teftimony of much weight and antiquity. Laudibus

argintur v'tni vhiofus Homeriis is the aflertion of Horace, and the

diflike of Euripides to the fair fex has been long fince col-

ledtcd from the unfavourable pidlures of them he has always

drawn. Longinus tells of internal difpofitions neceffary for

producing the fublime, and Qviintilian gives a catalogue of

the moral qualities which an orator fhould pofl'efs. But on

this queftion every man bears teftimony for himfelf; for does

not every man think that he can in fome degree anticipate

the mode in which thofe with whofe minds and habits he is

acquainted will aft on any particular occafion, or will treat

of a given fubjedl ? I do not mean to fay that he will be able

to write a treatife in the ftyle of each author of his acquaint-

ance. There is a divifion of literary as well as natural labour

which makes the beft ufe of the produdlive capital by con-

fining each writer to one particular fpecies of employment.

And
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And if Milton has been thought by critics to have fliewn

fome melancholy in his mirth, even in poems of the fame

ftrudlure, andija vi^hich he had intended to contraft them, verfa-

tility in ftyle of thought fhould be deemed not fo much an

affemblage of many qualities, as a peculiar natural quality in

itfelf, not to be attained by effort, and not neceflary to excel-

lence-

Through the ftyle in words thefe charadleriftic differences

may eafily be difcovered. There are fev^r w^ords in any lan-

guage which can in ftridnefs be termed fynonimous. Many
of them may exprefs the fame primitive idea, but each expreffes

it in a different degree, in various circumftances and relations,

and under different impreflions of the writer's mind. Every

quality intelledlual or moral has many names by any of which it

may be* expreffed, according to the different reception which

it meets from him who defcribes it ; which deprefs or heighten

its power, according as it is to be commended or condemned.

When the fame man is fpoken of by one author as liberal

and by another as prodigal, the fame country by one traveller

as bleak and by another as romantic, the fame theory by

one critic as ingenious and by another as extravagant, the

moral charader and habits of the writers can alone account

for this diverfity, and through the medium of their language

this diverfity may be pointed out. Even the fame fail will

be related in various words according to the intent and dif-

pofitions of him by whom it is related. When it is faid that

Brutus killed Caefar, the fad fimply is ftated ; and when >ve

( I 2
)

fay
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fay that he Jlabbed Csefar, the fadl is related circumftantially

;

an addition is made of the mode in which the a(fl was accom-

plifhed. But when we fay that Brutus rriurderld Csefar, our

aflertion goes beyond the fa(fl, and we pronounce an opinion

on the criminality of Brutus. Words of the firft and fecond

clafs form the proper langviage of hiftorical narrative ; words

of the laft by their reflex or fecondary fignifications are the

language of the writer's charadter. Hence the. greater the fim-

plicity of ftyle, the more proper for an hiftorian ; and, on the

other hand, the more vain the hiftorian, the greater his fond-

nefs for difplaying himfelf and putting forward his own

opinions, the more faulty is his ftyle. On this ground it is

that the ftyle of Mr, Gibbon as an hiftorian is extremely

unfit for imitation : his work is much more an hiftory of his

own mind and opinions than of the decline and fall of the

Roman empire.

Were it pofllble for the human mind to divert itfelf in

an inftant of the paffion to which it had immediately before

been fubjedl, and to view every thing which comes before it

as wholly new and perfedlly fingular in its nature, ftill an

author would have fome ftyle of thought arifing from a pre-

diledlion for certain modes of confidering his fubjecfls, founded

on the peculiarity of his natural underftanding, his education

and intellecftual habits. But as many of the objedls are not

new, what at the prcfent time occurs will coincide with or

be judged of by what has formerly been thought on the fame

fubjeds, or on fuch others as are by fome of their nume-

rous
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rous analogies connedled with them. What therefore is at

any one time faid has probably been often before thoiight,

and is part of a fyftem of opinions which have long had an

influence on the underftanding and on the pradice. The dif-

pofitions of mind too are more permanent, the force of habits

too ftubborn to give place at whatever moment an author

choofes for writing ; what is written in conformity to the

reigning difpofition will be written with fpirit, and appear to

the author in a high degree true, natural and forcible. If a

man be diflatisfied with him.felf he will on very flight occa-

fion quarrel with any perfon who comes in his way : if an

author is peevifli or choleric his writings will fliew his dif-

content ; they will exhibit gloomy profpedls of nature and me-

lancholy views of life. In the manners of foreigners we obferve

many national prejudices, and in the converfation of every

individual we fee the Angularities of his mind ; an author then,

who mufl: be fuppofed in like manner aflJedled with his national

and individual prejudices, will betray them to fuch as can

view his charadler from a diftance, and examine his writings

under diiFerent impreflions.

That thefe indications of chara(fter are in mofl: writers

fufiiciently ftrong appears from this, that even in thofe who

arc under the influence of immediate infpiration they are per-

ceivable. The Deity makes ufe of the natural man as the

ir.ltrument of his communications, and the feveral pages of

the facred volume fliew the difliindl habits and difpofitions of

their rcfpedive authors. Thus the charader of St. Paul is

fully
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fully delineated in his epiftles : the dignity of his fpirit and

.the energy of his mind appear in his words as well as his

litis : his learning and his profefllonal habits fhew themfelves

in his allufions to palfages in claffic authors, and in the

fources of his nietaphors. St. Peter's natural vehemence is

exhibited by the rapidity of tranfition in his thought, and

the boklnefs of grammatical conflrudlion in his fentences.

And St. John, the difciple whom Jefus loved, pours forth the

grateful return of his heart in dwelling particularly on his

mafter's difcourfes, and Ihews the general mildnefs of his na-

ture by frequent and eamefl exhortations to benevolence and

love.

Every particular relating to the moral chara(fler and habits

of an author is of much importance to his readers. Without

fome acquaintance with thefe we fhould in many cafes fail of

comprehending his meaning, and in no cafe Ihould we be

able rightly to appreciate his judgments. Many of his words

are relative while they are deemed pofitive, denoting compa-

rifons made by his own mind according to ftandards indirecflly

and imperfedlly reprefented. Many of his opinions are con-

veyed by ftealth in his writings, left to produce their effedt

on the reader by the coUedlive force of many minute atoms

of mifreprefentation. Many of his decifions reft more on his

authority than his arguments ; and to learn the value of his

authority, to enquire into the means of his information, and

to examine the probable fources of his prejudices, is neceffary

to enable the reader to afcertain by all due allowances the

adlual
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acflual and limited truth. The enquiries which are thus lafeful

to affift a reader's comprehenfion may be in a much higher

degree ufeful to an author. To make the detedlion of vice in

literary characflers more eafy would in all probability have

eiFedl on the morals of authors, and through them on the

world. The critic would perhaps learn to overcome his rcfent-

ments did he know that it was impoffible to conceal them

from the public ; and the traveller would learn to venerate

.truth, when he found that the vanity which prompted him

to exaggerate muft betray itfelf In his writings, and bring

univerfal difcredit on his teflimony.

The general modes In which fuch enquiries are to be con-

duffied, and the exadl degrees of probable evidence which will

fupport particular conclulions, it is not eafy on this firft view

of the fubjedl to determine. Something of a nature analogous

to this has in particular inftances been done, where from proofs

furniflied by the works themfelves the precife time at which

they were written is dete(5led, and the author, his age, his rank

or his country afcertained. Some valuable treatlfes of literary

controverfy proving certain fuppofed ancient writings genuine

or otherwife, fome judicious obfervations of modern hiftorians

and critics feparating what in very remote periods is fabulous

from what was fadl, and all that occurs any where relating

to internal evidence of the truth of narratives and the credi-

bility of witnefles, will be found to throw light on this fub-

jeifL The remaining part of this eflay will contain fome

fpecimens of this theory apphed to difcover the Indications of

habits.
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habits, moral and intelledual, of difpofitions and external cir-

ciimftances in the writings of known authors, and in fome

inftances to trace out their operation.

The lights in which the fame fubje(5l appears to different

authors are indeed fo very different that it .is not poffible to

read a page of the copious index to the edition of the Eng-

lifh Poets, or even the quotations under the fame word in a

Didionary, without finding fomething characfleriflic of the.

habits or difpofition of the author. Thus wine is by Congreve

after Ovid fpoken of as in alliance with love, and by Gay

as putting time and care to flight ; Swift pronounces that

Wine, powerful wine, can thaw the frozen cit,

And fafliion him to humour and to wit,

after which he employs a page in fatirically defcribing its

effedls on feveral of the public charaders of the day ; but

Milton, whofc difpofition was religious, and whofe habit was

ftria temperance, fpeaks of the fweet poifoti of rnifufed w'lne^

and introduces it as a topic to be commended by the crew

of Comus, and condemned by the chorus of Samfon Agonifles.

Thomfon in his beautiful defcription of night has given its

vifible marks with minute diftindnefs ; he talks of the glow-

worm twinkling with its moving radiance, and tells that

a faint
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a faint erroneous ray,

Glanc'd from th' iniperfedl furfaces of things,

Flings half an image on the {training eye.

Milton, who had for many years loft the advantages of the

vifual ray, and had not vifible images fo frefh and accurate

in his fancy, has defcribed night by its effe(Sl on the animal

creation, by the filenc9 which accompanies it, and the fanciful

and claflic imagery of Hefperus and the moon. Night with

Young is virtue's immemorial friend, and loud calls on devo-

tion; to Waller it only gives an opportunity of difcovering the

charms of Mira's mind, by concealing the dazzling fplendor

of her perfonal graces.

Atterbury and Clarkb have both written fermons on this

text :
" If they hear not Mofes and the prophets, neither will

" they be perfuaded though one rofe from the dead." Each

of them begins by explaining the occalion on which thofe words

were fpoken : but Atterbury in the courfe of his explication

fhews tis the fitnefs of the rich man's making his requeft

particularly to Abraham, and defcribes with pointed irony the

voluptuaries of his own day under the charadler of the fen-

fualifts of the evangelical times ; while Clarke in his intro-

dudlion exa<ftly afcertains how far the rich's man's reafonings

were juft, and wherein lay his miftake. Each then proceeds

to the main body of his difcotirfe, and here Atterbury confi-

dering the poficion in the text as a truth rather furprizing,

VoL.V. (K) and
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and one not likely to meet ready acceptance on the firft pro-

pofal, employs himfelt' to limit its extent fo as to fecurc to

it a more favovirable reception ; while Clarke prefaces his main

argument by proving, from the defign of religion and the

faculties of man, that perfedl and irrefiflible evidence on thefe

points is not to be expedled.

Atterbury on his firfl head of proof eftabliflies that fuch

a meflage as that in the text fent to a wicked man would

not be complied with—that he would doubt of its reality, and

find ovit natural modes of accounting for it— that he would

fuppofe it fome dream of a melancholy fancy, or fome trick

of his unbelieving acquaintance—and that even if he fliould

receive it at firft as a revefcition, the progrefs of time would

take away his horror, and the raillery of his companions laugh

him out of his perfuafion. On his fecond head of proof he

then argues that the evidence fpecified is in reality a lefs

probable or powerful means of convicftlon than the adlual

evidence of the gofpel—becaufe the gofpel evidence contains

refvirredlions from the dead, with many other proofs—becaufe

the evidence required exerts all its force on the firfl impref-

fion, after which it is ever afterwards in a declining flate,

whereas that which is given gains ground by degrees, and the

more it is confidered the more it is approved—and laflly,

becaufe the force of the motive in the one cafe is particular

and confined within a fmgle breafl, whereas the other is an

univerfal flanding proof, tried and approved by men of all

defcriptions,
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defcriptions, and falling in with the general fenfe and perfualion

of thofe with whom we converfe. Clarke proves firfl that God
has given all the intrinfic evidence from the nature of the

thing itfelf that it is poffible to be conceived, with all the

external proof from unqueftionablc teflimony that was ever

given to any matter of facfl in the world—and fccondJy he

proves that fuch as will not be perfuaded by that evidence

would not, by reafon of the wickednefs of their hearts, be

perfuaded by any other evidence which their own fancy could

fnggeft.

Attxrbury concludes with feveral inferences direiSlly pointed

againft pra(5lical errors or received prejudices—againfl the un-

reafonablenefs of expedling miracles on occafions of little impor-

tance— againfl the belief of fuch frivolous miracles—againft

pretended ftipulated appearances from the dead—againfl our

obje(fting to the degree of evidence vouchfafed to us becaufe

others have had fuch as we deem irrefiftible—and he con-

cludes his' inferences (which take up a third part of his whole

difcourfe) with an exhortation to magnify the divine wifdom,

which hath fo ordered the firfl proofs of our faith that they

will be equally fatisfacflory to the end of time, his conduct in

the moral world being fimilar to that in the natural, and

reafonable motives being preferable as inftruments of convic-

tion to aflonifliing by immediate miracles. Clarke's inference

is in one page—that if we free ourfelves from thofe unrea-

fonable prejudices with which careleffnefs, and want of con-

( K 2
)

fideratlon,
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fiJeratlon, and unrighteous pra(5lice are ufed to blind us, we

lliall be fully convinced by the evidence vouchfafed us of

the truth of chriftianity.

I HAVE given minutely the fchemes of thefe two fcrmons,

becaufe perhaps there is not any where to be found a more com-

plete contrail of habits and difpolitions exemplified in two com-

pofitions of the fame fort and on the fame fubjedl. The Bifhop

of Rochefter, a man of elegant literature, of much knowledge of

the world, and of political habits and aflbciations, confiders his

fubje<5l with refined ingenuity and pra6lical addrefs, difplaying

an extenfive acquaintance with human manners, and a perfedl

infight into the prejudices of the heart. Clarke, whofe habits

were originally formed to academic ftudies, and who through

his life continued a man of fcientific refearch, fleadily pur-

fucs his train of important demonftration, without any en-

deavovir to find out novel topics, or any deference to pre-

conceived notions, with little light from experience, and little

attention to pradlice. It is not unpleafant to obferve Clarke

glancing with a carelefs and hafly view at fome of the prin-

cipal topics on which Atterbury fo largely dilates. Suppofing

the meflage in the text conveyed to the wicked, " as foon as

" the prefent terrible apprehcnfions were ceafed," fays Clarke,

" it is exti^emely probable they would find fome way or

" other to afcribe it all to the delufion of fancy and imagi-

" nation, and that their old vitious habits and defires and be-

" loved fins would again by degrees prevail over them." Thefe

collateral
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collateral points however he will not go out of his way to

difcufs, fatisfied that if he can by one undeniable chain of

reafoning eftablifli the pofition in the text, what may occur

on probable grounds againft it is not worth confideration.

Atterbury, who knew how ill the truth is received which

oppofes a prejudice, how much attention is always paid to

him who lliews an accurate knowledge of the thoughts of his

hearers, and how eafy it is to convince after you have filenced

an objedion, confiders all thefe practical topics at full length.

On the whole Clarke looks for what will prove, and Atterbury

for what will perfuade : Atterbury would affedl his audience,

and Clarke will convince his readers.

Even in tranflations of the fame paflage, through their com-

mon likenefs to the original, the charadteriftic difference of

the tranflator's habits will break out ; as feveral portraits of

the fame perfon will to a judicious eye difcover the painter

as well as him who fat for the pi<flure. The following are

tranflations by Pope and by Cowper of the beautiful paflage

in the fixth book of the Iliad, where Hecflor takes his infant

fon Aftyanax into his arms :

Thus
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Thus having fpoke, th' ilkiflrlons chief of Troy

Stretch'd his fond arms to clafp the lovely boy.

The babe clung crying to his nurfe's breaft,

Scar'd at the dazzling helm and nodding creft

:

With fecret pleafure each fond parent fmil'd,

And He(5lor hafled to relieve his child.

The glittering terrors froni his brows unbound,

And plac'd the beaming heln:ket on the ground.

Then klfs'd the child, and lifting high in air,

Thus to the Gods preferr'd a father's prayer. Pope.

So faying, illuftrious Hector ftretch'd his arms

Forth to his fon, but w^ith a fcream the child

Fell back into the bofom of his nurfe.

His father's afpedl dreading, whofe bright arms

He had attentive mark'd, and ihaggy creft

Playing tremendous o'er his helmet's heighth.

His father and his gentle mother laughed,

And noble Hedlor lifting from his head

His dazzling helmet, placed it on the ground :

Then kifs'd the boy, and dandled him, and thus

In earneft prayer the heavenly powers implor'd*. Cowpbr.

Mk.

* The paiTage in the original (lands thus, vide Clarke's Homer, II. vi. verf. 466 to end of 475 :

A4' 'da.'iq 'UJDoi; hcKkqv clJ^wi-oio Tiby.vvjg

ExAii-Oj) lap^i't. -EolfOf (piXn o^iv urvx^'^^^-*

Aeuci- ecu uKpoTxTy}' XQPvdog wjq'Aa ^'inca^'

Avrct^ oy ov p,\ov ftov- iTrti kvo-i, tnr.t^i. ts XH^^'*
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Mr. Pope had formed his eftablifhed ftyle of elegant poetry

before he engaged in tranflating Homer, a poet whofe ftyle

was extremely different. To this it is to be aicribed that we

have here fo many prettyneflfes which are not to be found in

the original

—

-fond arms—lovely boy—iiaith fecret pleafure—glittering

terrors—lifting high in air—father s prayer. I think I can alfo

perceive m this paffage the eifedl of habits of tranflating even

on Mr. Pope. Dazzling helms and nodding crejis were phrafes

which had become by tranflating the battle fcenes of Homer

fo familiar to his ear, that though in general more verbofe than

his author, he could not here dilate the exprefllons beyond the

dimenfions in which they had ufed to appear : he has there-

fore contracted into one line the fubftance of two in the ori-

ginal. Had this been the only paffage of the Iliad which Mr.

Pope tranflated, I am confident we fhould have found it, if

not more like Homer, yet certainly more vigorous and aff^dl-

ing.

Mr. Cowper has been led by his fondnefs foi^ the fimplicity

of Homer to too clofe a literal adherence to the words of the

original, in prejudice of the fentiment and the fenfe. Thus

becaufe the word vo^Vaj, ufually fignifies an acl of attention

voluntary and protradled, Cowper has rendered it in this paf-

fage, he had attentive marked, an exprefhon iitterly inapplicable

here, as unfuited to the age of the infant and the terror he

fhewed. The word fhould be taken here in its fecondary fig-

nification, for the bare intelleftual acfl of perception. The

word lyiXaa-iTt in like manner Mr. Cowper has rendered laughed,

though
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though its meaning in this paflage is by the SchoHafl in his note

(which Mr. Cowper gives) pronounced to be fomewhat difFerent

in degree from its ordinary one which alone our Englifli term

laughed expreflfes. There is not any one Englifh word perhaps

wliich can render tt-^As, but furely it would have been better

to have ufed a periphrafis than to have tranllated it by the

mean and vulgar term' dandled.

On comparing thefe two tranflacions with the original it does

not appear that either of thefe gentlemen, however great their

merits, feems to have rightly felt the beauty of this paifage.

The mode of motion denoted by l^xlvb-^ is not at all expreffed

either by fell back or clung : the one is too fudden and violent,

the other defcribes what might perhaps have been the ftate

after the movement had taken place. Mr. Pope was never

married : he was not a man of domeftic endearment, or family

obfervation : and without knowing any thing of the private

life of Mr. Cowper (which from many pafTages in his works

I am convinced is perfeftly amiable) I think we might ven-

ture to aflert that he did not receive Homer's image in the

nurfery. The paflage was too natural and fimple for Mr. Pope,

and Mr. Cowper has left it mean and profaic *.

The

* i TTxiJo: is falfely rendered by Pope lotyely boy. It was not adm'ration of the infant's

beauty, but affeftion for his child, with which Hecflor was ftruck. The delicate epithet ti/fM«oi',

a word of peculiarly foft found, is not attempted in either verfion. '0\it Cowper renders afpeB,

which more ufually denotes the look a perfon affumes than the appearance he exhibits. The

fourth line of the original feems to amplify tlie terror by a full eniinierwion of the feveial cir-

ftances immediately crowded on each other— XaXxsirs I'Ji WrCat. Mr. Cowper has defiroyed the

effeft

I
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The enquiry Into contrafted charafler might be carried on

in a comparifon of plays founded on the fame ftory, criticifms

on the fame work, letters written on fimllar fubjedts, and poems

on the fame occafions. But to purfue it at full length in this

way would exceed the limits ufually afllgned to effays of

this fort. It may be ufeful to fhew that where no comparifon

of one author with another takes place, ftlll fome infight into

his charadler, either in an abfolute ftate, or compared with Itfelf,

may to a certain degree be had. The letters of Swift to Stella

form one of the moft complete pidlures of mind which can be

exhibited : probably not fo ftudled as confefTions which he

might have publiflied, but more true and equally difcoverable.

He left Ireland full of his own importance, with high expec-

tations of cabinet intercourfe and political afcendency. On his

arrival at London every objedl is interefting, every circumflance

is made to confpire with the predlfpofitions of his mind ; his

thoughts arc acflive, his letters exhibit a perpetual flow of vi-

vacity and animation. After fome time the afpedl of the poli-

tical horizon begins to change : he finds that he Is treated with

ceremony where he looked for confidence, and that however

Vol. V. ( L )
ufeful

efftdl by feparating them in his fourth and fifth lines. Cowper's fixth Hne, except tkit the word

playing is iil aiTociated with tremendous, is the bed in this whole paffage. Pope's And HeSor

hajied to relieve h'ts child, has no foundation whatever in the origin.i!. Homer relates the fimple

fa-ils—the motive is obvious. na(iifa»a<cj-a» fituated where it is in the original excites in my

mind the idea of a radiant light thrown by the helmet every way about it as it flood on the

ground. The tranflators have in the general words beaming and dazaling loft this image.

f)l^p> in the liift line but one has been entirely puffed over. So many minute iniperfeflions would

not have occurred, or greater beauties would have prevented our taking notice of tliem, h.id

this been felt as a favourite paffage by the tranflators.
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ufeful a fubordinate inftrument may be to a ftatefman, it ftill

mufl; be fubordinate ; however valuable the fecret advice of an

humble friend, his merits mufl remain in fecrecy, and his ftation

flill be humble. Thofe even who wifhed for Swift's afliftance

were afraid to afk it, and thofe who admired his talents dreaded

his feverity. His hopes at laft appear delufive, he is difcon-

tented with himfelf for having formed them, and with others

for their difappointment. His pride is mortified, hii vivacity

is loft, and peevifti complaints and gloomy refleiflions fill up

the latter part of his correfpondence. The whole of it is much

to be prized for the vivid picfture it exhibits of diftindl and

progreflive variations of mind, and much more for the ufeful

leflbn it inculcates on literary men, to reprefs the fuggeftions

of their own vanity, and not to prefume too much on the

flattery of friends, or the condefcending civility of a patron.

The Night Thoughts or complaint of Edward Young pre-

fent another very remarkable pidlure of mind. Young is him-

felf the conftant complainant. Every view of general mifery

leads him to the confideration of his own ftate, and the de-

fcription of his individual misfortunes. The death of Philander

—his own ficknefs—Narciffa—the peculiar rancour of death to

him—the perils which await Lorenzo—recur by every aflbciation

to his thoughts. The mention of friendfhip reminds him of

the lofs of friends, and the counterfeit friendfhips of the great

:

the addrefs to fleep with which the poem begins feledls for a

topic its forfaking the wretched, ferves as an occafion for in-

veigning
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Teighing againft the ingratitude of the world, and for intro-

ducing the mifery of the author

:

Sleep, like the world, his ready vifit pays

Where fortune fmiles ; the wretched he forfakes.

Yet Young at the age at which he wrote his Night Thoughts

was the fame man in temper and intelledlual habits as when

fo many years before he had publiftied his Satires : exafperated

fomewhat at the world, which had not rewarded him exadly

in the mode and the degree which the au.thor had apportioned

to his own merits. He has ftill that high refpedt for birth

and rank which lead him to accumulate on himfelf all poflible

patronage by a feparate dedication of each of his Night

Thoughts : he gives up the dignified ferioufnefs of his work

to flatter, and almoft to invoke, a Dutchefs who had appeared at

a mafquerade in the charadler of Night : he confiders himfelf

ftill as a profefled author, and enumerates glory as one of his

inducements to write. The fame wit, the fame imagination,

the fame antithefis and epigrammatic point, appear in both thefe

great works ; and no other change feems to have taken place

in his difpofition, than the natural effedi of time on a temper,

which fhewed its difcontent in his early life by farcaftic ani-

madverllon, and in age by melancholy complaint.

Dr. Goldfmith was a man the fingularities of whofe life

are well known ; and though they may not perhaps be difco-

vered on a fuperiicial view, the traces of them are laid fufE-

( L 2
)

ciently
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ciently deep in his writings. Some of them being fuch as

he could not but know to be his faults, difclofe themfelves

by his efforts to palliate and defend them ; others are feen

cither through his ignorance of their exiftence, or his ignorance

of any inode by which they might be concealed. For that

even Goldfmith made fome attempts at concealing his Angu-

larities is I think evident from his flriking out of the Vicar

of Wakefield the following, deemed by Johnfon a fine pafTage,

w^hich originally was in it. " When I was a young man, being

" anxious to diftinguifh myfelf, I was perpetually ftarting new
" propofitions. But I foon gave this over, for I found that

" generally what was new was falfe." The only reafon to be

conjedlured for his fuppreffing this was a confcioufnefs that the

fault fpecified was the fault of his youth, and that the reafoning

which condemned it was not in his advanced age ftrong enough

to oppofe his anxiety to diftinguifh himfelf, or to prevent its

betraying itfelf in his converfation by dogmatical, ridiculous and

paradoxical aflertions.

Goldsmith has drawn all his principal perfonages axikwardly

ignorant of the world, as if he had wifhed to infinuate that

this quality is generally an afTociate of virtue, and a necefTary

component part of an amiable character. His Good-natured

Man, Young Marlow, and Vicar of Wakefield agree in this

particular with each other, becaufe in this particular they all

agree with the author himfelf. Goldfmith's plots and ftories

fhew the very fame quality : they ufually turn on incidents

which an author who knew the world could never for a moment

fuppofe
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fuppofe would meet credit. Managers, who had more expe-

rience of the ill efFedls of violating dramatic probability, re-

je(fled his plays, and it is a fure criterion of merit in a very

high degree that, latterly incredible as his incidents are, his plays

and his novels are fuch favourites with the public. Goldfmith

was envious : but he was envious through vanity, not through

malignity. Indications of a benevolent heart appear every

where in his writings : he rarely indeed praifes any other author,

but he fhews no malice againfl thofe he might have confidered

as his rivals. Whatever he may have borrowed he feldom

quotes. Sometimes indeed he quotes himfelf, a circumflance

not fo much to be afcribed to a poverty of intellecSlual fupply,

as to a vanity which thought nothing better could be faid on

the fubjed: than what he had before given. Of this vanity he

has left many other proofs ; he difapproves judging in literary

m.atters by popular opinion : in his own cafe he will not fubmit

to it, and will force on the public in his printed play the

fcene which could not be tolerated in the reprefentation. Gold-

fmith did not ftudy the powers of his mind, for the purpofe of

employing them with fleadinefs on fuch tafks as he could have

executed with credit, becaufe he had fo high an opinion of thofe

powers that he confidered himfelf equally qualified for every

tafk which might prefent itfelf. And it was natural for him

who projected a journey to Aleppo to learn the Oriental arts,

when he did not know any thing of the European ones, to write a

poem with a profefled intent of deprecating evils, of whofe

exiftence he in his preface exprefTes himfelf with much doubt.

That nuUtan fcrlbendi genus non (digit, was the joint efl"ecl of

his
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his poverty, his vigour and his vanity : that nullum quod ietigU

non ornavlt, is the panegyric of a friend writing a terfe infcrip-

tion on his tomb.

By an indudion of many particular remarks of the fort I have

here fuggefted fome general obfervations might be drawn, as to

the parts of an author's writing which may be fuppofed indica-

tive of charader, and as to the indications which they afford.

When of many particular inflances, all equally appofitc, one is

fpecially feleded, that one will ufually be found to afford fome

indication of the author's habits and circumflances, difpofitions

and powers of mind. " Whoever," fays Profeffor Reid, " would

" infer the inutility of logic from finding that men of good

" fenfe reafon juflly without rules, might as well infer, that

" becaufe a man may go from Edinburgh to London by way of

" Paris, therefore any other road is ufelefs." This fentence

muft appear to every reader decifive as to the country of the

author. When of feveral fubjeds, all equally important, one is

more largely infiffed on than the refl, it mufi be becaufe that

one is in fome efpecial manner accommodated to the prcdifpo-

fitions of the author's mind, peculiarly congenial to his habits,

or conneded with his fortunes. If the exploits of Julius and

Auguflus Ca2far, as exhibited on the fhield of yEneas, engrofs

nearly one-half of Virgil's defcription, we can have little doubt

of the age in which Virgil flourifhed, and the protedion he

courted or enjoyed.

Th!
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The frequent recurrence of any one topic gives information

of the fame fort. Milton often celebrates the mufic of the

nightingale, for many of his nights were fpent in folitary ftudy,

and he wooed the nightly vifitatlons of his mufe. Terence, who

was himfelf a Have, has always produced on his ftage fome

flave of eminent talents and addrefs to be the principal per-

fonage in his drama. Smollet, who was a furgeon in the navy,

has generally prefented to us fome naval incidents or naval

charaders, and makes a fhip of war the frequent fcene of his

novels ; while Farquhar, who had been in the land fervice, has

generally introduced a military man into his plays. It is natural

for every man to fuppofe that thofe circumftances and fituations

will appear mofl interefling to others in which he has found

himfelf pecviliarly interefted ; and an author judges wifely when

he prefers for his fubjedts thofe modes of life with which he is

beft acquainted. When a critic, not very lavifli of his commen-

dation, gives fupereminent praifes to particular paflages, I have

always, on examination, found fomething in them which met

his prejudices, his habits, or his temper. Johnfon, in his life of

Congreve, fays, that were he called on to point out the mofl

beautiful pafTage in all Englifh poetry, he knows not what he

would felecl in preference to the defcription of the temple in

the Aiourning Bride. In his life of Dryden he tells us, that the

defcription of the different modes in which the Englifh and the

Dutch arci in tlie Annus Mirabilis, recorded to have paffed the

night after the engagement, is one of the fairefl flowers of

Englifli poetry. It is fomewhat fingular that thefe two paffages

( L 4 )
exprefs
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exprcfs nearly the fame mental affedlion :—horror ; dread of that

melancholy which refults from our own thovights under flrong

impreffions of internal diftrefs wrought upon by external circum-

ftances, and eagernefs to efcape from their opprefTion or to remove

them by fociety. " Oh ! fpeak to me and let me hear thy voice,

" my own affrights me with its echos," is the language of

Aloieria.

In dreams they frightful precipices tread.

Or fliipwreck'd labour to fome diflant fhore.

Or in dark churches walk among the dead,

They wake with horror, aad dare fleep no more

is the defcription of the fenfations of the Dutch. Any one who'

is acquainted with the character of Docflor Johnfon cannot be at a

lofs for the circumftance which imprinted the beauty of thefe

paffages fo very ftrongly on his imagination.

The comparative view of thofe works of an author in which

he has fucceeded with thofe in which he has failed would furnifli

fome information as to his difpofitions and habits. If Waller's

verfes on the Proteftor excelled thofe on the King, it is not fuf-

ficiently accounted for by his remark that poets fucceed befl in

fidlion. If Dryden's plays are fo much inferior to his other

works, it muft either have been becaufe he was ignorant of the

nature of dramatic compofition, or becaufe his neceffitous cir-

cumftances drove him to a ta£k which he performed negligently.

The precife modes of his failure may Ihew to which of thefe it

i&
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is to be imputed. When he makes the Emperor of Barbary ac-

quainted with Roman fables and allufrons ; when he introduces

Cleomenes fpeaking of the Copernican fyftem, two thoufand

years before its invention, thefe aie evidently the faults of negli-

gence. Dryden's neceffitous life is therefore fufficiently efta-

blifhed.

The country and time of an author ufually leave very fig-

nificant marks in his writings. Mr. Wood has, with much

ingenuity, afcertained from the diredion in which certain winds

in Homer's poems are faid to blow, and from the Ionian views

he gives of the relative fituations of the Grecian iflands, that he

was of a country eaftward of Greece : and works, which falfely

pretend to be of great antiquity, feldom fail to betray thcmfelves

by anachronifms. Thus Bentley urges againft the Epiflles of

Phalaris, that they fpeak of tragedies, before tragedy had ex-

iftence, or the name its modern acceptation ; and Mr. Warton

looks on it as decifive againft the poems publifhed by Chatterton,

that they fpeak of Stone-henge as a driiidical temple, a difco-

very made by the laborious difcuffon of modern antiquaries,

againft the affertions of antient chroniclers ; and that they recom-

mend, inftead of the abfurdity and impropriety of religious

dramas, fome great Jiory of human manners^ an idea which muft

appear to be the refult of tafte and difcrimination belonging only

to advanced periods of fociety. The time and place when a

particular work \^'as compofed may fometimes be difcovered.

From internal evidence the dates of Horace's Odes are, to a

Vol. V. ( M )
confiderable
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conHderable degree of preclfion, fettled by liis commentators.

The original definition of /i-w/Zoa in tlie Englifli dictionary Ihews

that the work was compofed before the author had received

that honourable mark of royal munificence ; and the mention of

fome cries peculiar to London, with fome other charaderiftic

circumftances, fiiews that when Swift wrote his City Morning he

was not refident in Dublin.

The favourite opinions of an author will, in fome way or

other, force themfelves into his works. It is hard to fay into

what fpecics of writing a deiftical writer will not be able to

inftil the poifon of his prejudices; and it is unfortunate for the

caufe of religion that its fupporters have not fliewn equal addrefs in

infinuating and propagating the truth. Political opinions take fo

ftrong an hold on the minds of Englifii authors that they almofl;

always bring themfelves into notice. Gray has, in his Elegy, fhewn

us that Hampden, Milton, and Cromwell were, in his mind, the

greateft perfonages in Englifli hiftory, and Mr. Home Tooke

makes, in his "E7nx -r-repisvTcc, frequent recurrence to tliofe poli-

tical fituations of his life to which we are indebted for this ad-

mirable grammatical treatifc. The rank in fociety which an

author holds is ufually difcoverable in his writings. Otway uiu-

ally makes poverty one of the ingredients of the diurefs of his

drama. Fielding defcribes with great fidelity the manners of

the lower clafs, but fails whenever his ftories make it neceiTary

for him to bring his readers into thofe fcenes in which he had

never walked himfelf ; and perhaps to the want of authors of a

higher
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liigher rank it is owing, that we have fo few jufl rcprefcntations

of their manners exhibited on the ftage.

The age of the author at which his fevcral works were compofed

is generally diftinguifhable by the works themfelves. In juvenile

compofitions we have common-place remark, poetic mythology,

extravagant fentiment, and improbable ftory. Scholaflic infor-

mation is all which their authors, at that period of their lives,

have attained ; and vivacity and fancy are their only excellencies.

Hence it is that the juvenile works of all our poets have fo great

a fimilitude to each other ; for to a certain age the knowledge of

all men differs only in degree, and not until after that does it

differ in kind. Age and dignified experience fupply information

and mature the judgment. The paflorals even of Pope fall far

fhort of the excellence of his other poems. To the praife of

Swift's early good fcnfe let it be obfervcd, that his firft compo-

fitions are free from the ufual faults of immaturity, and almofl

entirely treat of topics conneiled with human life. Yet even in

thefe poems we have an evidence that they were juvenile per-

formances ; for what but the licentioufnefs of a juvenile mind,

the propenfity to imitate without feledion whatever has been

admired, and to be taken with what is mofl dazzling, could

have induced Swift to undertake the difcurfive views, vehement

tranfitions and florid didion of the Pindaric odes.

But it is now time to conclude thefe eflays. I have done my

duty to the Academy in enquiring into the fubjed they had

recommended-
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recommended. It is of fuch importance and extent that I feel I

have but touched lightly on a few of its principal topics. On

this llight confidcration I have found it fo interefting that I do

violence to my inclinations in not purfuing it farther. I conclude

it thus abruptly, for wrere I to profecute the enquiry to the ex-

tent of my own wifhes or the fubjed's importance, I Ihould

offend againft the indulgence of the Academy and the patience

of the Public.
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Some CONSIDERATIONS on a CONTROVERTED

PASSAGE of HERODOTUS. By the Right Honourable

the Earl of CHARLEMONT, Freftdent of the Royal Irijh

Academy and F. R. S.

tsran

JlaOW far the prevailing mode of philofophic fceptlclfm may Readjuly 7,

or may not have benefited mankind I will not pretend to

determine, it being fufficient for my purpofe that its prevalence

be allowed. Neither does this fafhionable wifdom content itfelf

with the higher ranges of philofophical enquiry : it defcends

even to criticifm and hiftorical refearches ; and the modern

wife man, deeming it below his dignity to follow thofe ancient

guides by whom our forefathers have, perhaps too implicitly,

been led, and prefuming on his own fagacity, fets up his bold

guefs againft the relations of authors almoft contemporary with

the fadls they have afferted, and delights in proving, or endea-

vouring to prove, that he is more profoundly flcilled in the

knowledge of antiquity than the ancients themfelves. There is

perhaps no author who has fufFered more from this critical pre-

[ A 2
]

fumption
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fumption than that beft and earliefl of profane hiflorlans,^ Hero-

dotus. This elegant and inftruAive writer, " qui princeps" as TuUy

fays, " genus hoc ornavit" has of late years been the principal

but of conceited criticifm ; his opinions have been contro-

verted, and decried as abfurd ; his affertions have been peremp-

torily contradiifted ; and this luminary, which had for ages been

fuppofed to have thrown the mofl certain light on the dark

hiftoric times, has been difcovered to be at beft an ignis

fatuus, while in its flead the bright fun of modern erudition

has been fet up as fufficiently luminous to enlighten the mofl

remote and obfcure ages, by Cafting its rays backwards into the

depths of time. Whether I may not be too partial to an

author who, during my Eaflern voyage, was my conflant and

beloved companion, I will not pretend to fay ; but this I can

fafely alTert, that though perhaps in thofe circumftances and

opinions which he relates or adopts on the authority of others

he may be often erroneous, wherever he fpeaks from his own

knowledge I have always found him a faithful guide ; and in

many inflances, with fome of which I may perhaps hereafter

trovible the Academy, I have clearly difcovered that the errors

which have been imputed to him have proceeded, not from

his fault, but from our ignorance of his true meaning ; one

of which mifconceptions, (for fuch at leafl it appears to me)

fhall be the fubje(5l of the prefent efTay.

Robinson in his DlfTertation prefixed to Hefiod, and Mr.

Mufgrave in a poflhumous work entitled " Two DifFertations on

Grecian Mythology," and many others, have bitterly inveighed

• againfl
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againft Herodotus foi- the opinion fuppofed to be conveyed in

the following words, Lib. ii. Cap. ^^. page 129. Edit. WefTel

:

'H(r]o^ov yap kcci Of/,ripov rjXMi'/iv TiTpctKotrioKn Ina-i Jijcew uiu Trpea-pvlepovg

•y(VB(r6a.i, ycoci ox) TrXBcTi, 'oujoi II Ikti 0; •Koiyjcrtx.vleg ^ioyov\7]v 'EXXrja-i, zcci

rouTi ©ioKTi raf iTranpilag Sovji;, xa; r/^aj ri xcci rs^vag SilXoflig, xxi hSsk

oiuTuv a-ijfji-fivxv\ii;
—" For Hefiod and Homer, whom I believe to

" have exifled four hundred years before me and no more,

" were they who formed a theogony for the Greeks, gave

" firnames to the Gods, diftinguifhed tlieir honours and their

" fundlions, and inverted them with their feveral forms."

In the common acceptation of this paflage, which thefe gen-

tlemen feem to have adopted, nothing is more certain than

that Herodotus is miflaken. That religion, and Gods, together

with their refpeiflive names, were known to the Greeks long

before the times of Hefiod and Homer has been proved by

fundry irrefragable arguments ; but, if no other proofs were

to be had, the manner in which thefe poets fpeak of the Gods,

as of beings long fince known, and worfhipped by the anceftors

of the generation then exifting, would alone be fufEcient evi-

dence to this point ; and more efpecially Homer, who clearly

fuppofes every theological circumftance of which he treats to

have been commonly known at the time of the Trojan war,

many years before he was born ; and furely it would have been

a ftrange, abfurd and unaccountable anachronifm in this great

bard, if he fhoiild have made his heroes invoke by name deities

whofe worfhip did not exift in their time, and whofe names he

himfelf had invented, little lefs, by the fliorteft calculation, than

a century
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a century afterwards ;
yet, as I do not like to fuppofe an author,

clrcumflanced like Herodotus both in antiquity and in charadler,

guilty of an opinion abfurdly erroneous, and conlequently do

not like to difTent from him in a matter, of which he mufl

have been a much more competent judge than the moft learned

antiquarian of the prefent age, I Ihould wifh, if poflible, to

difcover fome fuch fenfe of his words as might reconcile his

opinion with what is evidently the truth, and might clear him

from the fufpicion of abfurdity, an impu ration which, from

the general tenor of his writings, he fo little deferves. In order

to this I fliall endeavour to fliew that, by the words of our

author, it is not neceffary he fliould be underftood to mean

that Hefiod and Homer were the inventors, or even the firft

importers, of Grecian theology ; but only that before their

time, and previous to their writings, the Greeks pofTefled no

regular fyflem of that fcience, which was by them regulated,

amplified and improved in all its feveral branches.

And firft, we are told by Herodotus that thefe ^otts formed

a theogony for the Greeks. The word Troiyia-xvle; may perhaps be

conftrued to mean *, as in fome inftances it does, not that a

theogony was originally framed by them, but that they were

the firft who poetized upon this fubjed, or who gave to the

Greeks a fyftem of theogony in verfe. But, to take the word

in its more obvious acceptation, the affertion can mean no

more

Vide Stephani Thefaur. Art. xma.
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more than that they firft traced and diftinguiflied the families

of the Gods, or, in other words, gave a compleat and perfect

fyftem of the divine genealogy. Neither does this opinion of

our author appear by any means ill-founded, or even contrary

to the ideas at this day adopted by many learned men.

For though MufcEus is faid to have written upon the fubjetfl

before the time of Hefiod, yet is this fadl problematical

;

and the poetic treatife of the latter *, which has come down

perfedl even to our times, is, at the leaft, a ftrong prefumption

in favour of Herodotus ; efpecially when we confider that,

whether right or wrong I will not prefume to determine, that

primeval antiquarian is, as we fhall prefently fee, decidedly of

opinion that all thofe poets who are faid to have exifted before

Hefiod and Homer were in fa<5l pofterior to their time.

The fecond point afTerted is, that thefe poets gave firnames

to the Gods. And here I muft premife that the fenfe in which

this pafTage is ufually underftood, namely, that Hefiod and

Homer

* I am well aware that though the Theogony of Hefiod be generally admitted to

be genuine, fome few critics, both ancient and modcrnj have ventured to fufpeft that

the poem which has come down to us is not the work of that moft venerable bard.

Among thefe, Paufanias feems to doubt, when in his Boeoticks, Cap. xxvii. page 762,

he fays, " we know alfo that Hefiod, or whoever iii his name has written the Theogony."

And exprefsly declares his opinion, Arcadica, Cap. xviii. page 635, " that having

" accurately read the Theogony of Hefiod, and certain verfes attributed to Qurnus,

«' he doth not think cither of them genuine." The authenticity of the poem is

however generally confefled, and this paflage of Herodotus fcems to me a ftrong

proof in its favour, as it from hence appears more than probable that, at the leaft,

Hefiod had written a Theogony.
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Homer were the firfl who affigned names to the Gods, muft

neceffarily involve Herodotus in an abfurdity of which no

author, even the meaneft, can be fuppofed capable, by making

him contradidl what he himfelf has afferted a few lines before,

where he tells us that the Pelafgians received the names of the

other Gods^ and lajlly that of Bacchus from Egypt, and the Greeks

from them. Nothing furely lefs than abfolute neceflity fhould

induce us to fuppofe our author capable of fo manifeft a eon-

tradidlion, and I hope to fhew that no fuch neceffity exifts.

The word E7rum[/,ioig mull be interpreted not nomina but cogno-

mina ; fuch is undovibtedly its plain fignification, and indeed

our author himfelf, not many lines previous to the paffage in

queftion, fpeaking of the Pelafgians, and of their early theology,

clearly infers an eflential difference between the Owof/.x and the

E7rci!vvfA,ix—'
E7ravvf/-f^vS^ iS'Owof^cc ETToiivvIo cvSiiii aujiuv. We may alfo

obferve that OwofM^x is invariably ufed to exprefs the names

received by the Pelafgi from Egypt, and by the Greeks from

them, while the appellations faid to be given to the Gods

by Hefiod and Homer are alone diftinguiflied by the word

EiTuvuyAXi.

As the entire paffage is curious, and may help to elucidate

the fabjedl of this eilay, I will give its fenfe at large, tranflating

as literally as I am able.

" Thefe Pelafgi, before this time, as I learned at Dodona,

" praying to the Gods, facrificed all things to all in common,

" but
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" but affixed to none of them either name or firname, for they

" had no where been informed in this particular ; but they

" called them Gods from this caufe, as aptly difpofing pf

" all events and of all regions. But, after a long fpace of

" time, they received the names [ja. owoficP.ix.') of the other Gods

" from Egypt, but tliat of Bacchus a long w-hile after. And
" fome time afterward they confulted the oracle at Dodona

" concerning thefe names {vBpi ruv Ouij^ojaj/) for this oracle is

" efteemed the moft ancient among the Greeks, and was the

" only one exifting at that period. Thcfe Pelafgi then, con-

" fuking at Dodona whether they fhould make ufe of thofe

" names (ra Owof^c^a.) which they had from the barbarians, the

" Oracle anfwered that they fhould make ufe of them. And
" fo from that time they worfhipped (or facrificed

—

ESuov) giving

" thofe names (tokti Ouvo[j.a<Ti) to the Gods ; and afterward the

" Greeks received them from the Pelafgi. But from whence

" each of the Gods had his exiftence,. or whether they have all

" of them been from eternity, or under what forms, are matters

" unknown until y^fterday, as I may fay. For Hefiod and

" Homer, whom I believe to have lived four hundred years

" before me, and no more, were they who formed a Theogony

" for the Greeks, gave firnames (r«f ETruvvfuetg) to the Gods,

" diflinguifhed their honours and their fundions, and affigned

" to them their feveral forms. To thefe men the poets, who
" are reported to have been prior, were, in my opinion, pofte-

" rior ; and the firfl things which I have related the prieflefTes of

" Dodona told me, but the latter, refpeding Hefiod and Homer,

" I myfclf afTert."

Vol. V. [B] Thus
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Thus we find, and muft evidently infer from the context,

that, though Herodotus may be perfedly right in faying that

Hefiod and Homer were the firft who gave to the Gods certain

appellations which he terms ETJ-wi-upaj, it does not follow from

thence that they were not before diRihguillied by fpecific

names, Owofic^a ; neither can pur hiftorian, who pofitively afferts

the contrary, be charged with any fuch abfurd and falfe afTer-

tion. What thcfe Evuvvi^.m were it is very difficult to explain,

and I fear even to hint a wild conjedure that they might pof-

fibly have been the epithets * which Homer ufually annexes to

the names of the Gods, and which feem to be flridly appro-

priated ; fuch as the cloud-compelling Jupiter, the ox-eyed

Juno, the far-darting Apollo ; epithets which are fometimes

formed into names, and ufed as fuch, as in the iaftance of

Apyvporo^og, bearer of the filver bow

KXvSi jtteu AgyvpoTO^, eg Xpjj<rr,v a.fi(fi(^e(^v\Kxg,

Or rather perhaps they may have been thofe firnames given

to the Gods, either from the place in which they were prin-

cipally venerated, and worfliipped as tutelar deities, or from

fome peculiar and diftindive attribute ; as Zeuj Auxato-:

—

AttoWuv

"E-n-txovp)og, the helper, &c. &c. And this conjedure is in fome

degree fortified by a pafTage of Paufanias,—Arcadica, Cap. xxxvlii.

Page 679, where fpeaking of feveral temples on Mount Lyceus,

he

* Hefiod's Poem is alfo full of thefe epithets. For examples, v.-e the firft twenty lines of

•he ©Eoyeiia.
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he mentions one of Apollo in thefe words :

—

"Ecfliv h Iv roi; -n-poc

avajoXccg rou opoiis AttoXXwi/oj I'epov^ eTriKXtjiTiv nxppcc(rwv—" There is in

" the part of the mountain that looks eaflward a temple of

" Apollo, firnamed Parrbafius." And again, fpeaking of a

temple of Eurynome in the country of the Phlgaleafes, he thus

exprelTes himfelf. Arcadica, Cap. xli. page 684 : tviv Sb Evpuvoftriv

G y^ev Toiv (fiyaXiuv ArifAog ETTiKXriFiv eivai 7re7ri(rjevKev ApreuiSo;—" The
" people of the Phigalenfes believe that Eurynome is z. firname

" of Diana." Now that ETriJiXi/ir/f ' and ETranfilx are words per-

fectly fynonimous we know from the authority of Stephanus,

who explains the former by the latter. Perhaps alfo I may be

allowed to hazard another conjedure, which appears to me not

entirely without foundation : The appellations given to the

Gods by Homer and Hefiod may poflibly have been no other

than tranllations into the Greek language from the original

names received from Egypt by the Pelafgi, and may have been

confidered as additional or firnames, the old Egyptian appel-

lations being ftill efleemed the real Ovofixrx of the feveral divi-

nities. Moft of the names given by the Greeks to their deities

have certain etymological meanings, which mark either the

origin, or feme effential and peculiar attribute of the Gods who

are diftlnguiflied by them. Thus Aqipohrri, Venus, is derived

from A^fof, fpuma *, becaufe fhe was fuppofed to have arifen

[ B 2
] from

* of this derivation we are informed by Hefiod, ©loyonje, page ifi, verfe 194. The

whole of this paflage is fo poetical, that I will endeavour to give a literal though very inade-

quate tranflation of it.

. . Beauteous

•--'*'?.
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from the froth or foam of the fea, and may pofllbly have

been tranflatcd from an Egyptian word of the fame fenfe and

etymology. That the Greeks were accuflomed to fubftitute

tranflations for Egyptian names we know to a certainty. Thus

Chemmis or Chemmo *, which meant the city of Pan, was by

them named Panopolis, and ON, the city of the fun, was tranf-

latcd

Beauteous and revered

Went forth the dame divine. Around, the grafs

Beneath her foft feet fprang. Her, Aphrodite,

A Goddefs Foam-begot, and Cytharea

With garlands crown'd, both men and gods have named.

For that from foam her nourilhment (he drew, •

And that Cythera firft of lands received her ; I

And Cyprogene, as born within the bounds,

Of billowy Cyprus, and Philomeda,

Partial to that from whence (he claims her birth.

New-born (he feelcs the aflembly of the Gods,

Ulher'd by Love, while fair Dellre attends ;

Ev'n from the (irft this honour (he polTefs'd,

With men and Gods immortal doom'd to rule

O'er virgin converfe, fmiles and wanton wiles.

Dulcet delight, friendlhip, and blandiihment

!

;t. yi.lo m\vx\U1u in Kt-xfo. mu(t mean, " becaufe (he was born in the Cyprian Sea," and I

have therefore tranflated, wiMn tie hounds of Ullotvy Cyprus. We hive already been informed

that the Goddefs was born at fea, and may therefore conclude that (he firft arofe fome where

near the coaft of Cyprus, from whence the winds drove her to Cvthera, where (he firft landed.

The appellations of Venus recorded in thefe lines may all of them have been Eiru.u^.a..

Lib. i. page 21.

For ON, Heliopol.s, vide Theophil. ad Autol. iii. Vide alfo Cellarii Geog. Tom. 11.

Africa antiqua. page 35—6.

OM is a myftical word in the Sanfcrit or facred Indian language. Vide Afiatic Re-

searches, page 242— Sir William Jones'3 DiiTertation on the Gods of Greece, Italy snd India.

" The
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lated Heliopolis. Neither was this cuftom, which probably arofe

from their extreme deUcacy of ear, and from a well-founded,

though fometimes perhaps faucy prediledlion for their own

melodious idiom, confined to the Egyptian tongue. All other

Eaflern

" The Vi(hnu, Siva and Brahma are exprefled by the letters A.U.M, which coakfce and

" form the myftical word OM. Whether the Egyptian ON, which is commonly fuppofed

" to mean the fun, be the fanfcrit monofyllable, I leave others to determine." And again,

page 262, " I am inclined to believe that not only Criflina or Vifhnu, but even Brahma and

" Siva, when united, and exprelFed by the myftical word OM, were deligned by the firft

" idolaters to reprefent the folar fire." And afterwards, page 272, " The three powers,

" creative, prefervative and deftruftive, which the Hindus exprefs by the triliteral word

" O'M, were grofsly afcribed by the firft idolaters to the heat, light and flame of their

" miftaken divinity, the Sun ; and their wifer fucceflbrs in the Eaft, who perceived that the

" Sun was only a created thing, applied thofe powers to its Creator."

Diofpolis, Hermopolis, Heracleopolis, /iphrodilopoKs, and all the many other Greek names

of Egyptian cities fo formed, were probably tranflations from the Egyptian. The firft of thefe,

Diofpolis, is evidently tranflated from the Egyptian and Hebrew name of this metropolis,

AMON NO, or NO AMON, the city of Jupiter, which was indeed its only Eaftern name,

the appellation ThAes, ancient as it is, having been given to it by the Greeks, as we are

'informed by Diodorus Siculas, Lib. i. page 54, who, fpeaking of its foundation by Bufiris,

has thefe explicit words—Kwai I7i> !mo fti> A'tyvtfiiuii xa.\VfA,itr,v Afcj w»>.i» T»» fi.iyaM,t, imt

ii TO» E3\>.-<p«» 0.i^a5. Neither can I avoid taking notice of the fingularity of this circumftance,

from which it appears that even at a period fo early as previous to the lime of Homer, who

mentions the Egyptian metropolis by the name Thebes, it was cuftomary with the Greeks to

give names of their own to foreign cities, and even to entire countries, fince Herodotus

informs us, Lib. ii. that anciently all Egypt was called Thebat—7r«^al ii ©»;3ai Aiynla;

cKa.f'.i%. In the time of the Ptolomies, when, from the widefpread conquefts of Alexander

the Greek language was become univerfal, when that faftidious people had every reafon to

look down upon all mankind as thei^ inferiors, and when the fovereigns of Afia, and parti-

cubtly of Egypt, were Greeks, fuch tranflations as we have already mentioned, from languages

by them accounted barbarous, might naturally have been expefted ; but that at a period fo early

as -l-at of the Trojan war, when Greece was yet in her infancy, and when the Greeks were

far iefs polilbed than the nations of the Eaft, they ftiould have taken this impertinent liberty,

appears to me furprizing, and even unaccountable ; a liberty which has undoubtedly been

mifchievous to pofterity, by fuperadding confufion to the natural and inevitable obfcurity of

remote hiftory.



[ M ]

T.;tflern languages were treated by them -in the fame manner
;

and the fact which we have afferted may be farther exemplified

by their tranflation of Baalbec, the city of Baal, which in the

PhcL'uician fignified Lord, and was ufed as an appellation of the

Sun, as the fupreme Lord of that people, into the fame more

mufical word, Heliopolis *. Such tranflations may poffibly

have been the ETrawfuau in queflion, and under this idea we
may fuppofe that Homer in the Iliad may have made his heroes

invoke the divinities by thefe trauflated names, as better adapted

to

* A difficulty, however, -whicli occurs refpeaing tliis lad conjeaure, mud not be con-

cealed. In the beginning of this book, Euterpe, page ic^, Herodotus informs us that he

journcjed to Heliopolis and Thebes in order to difcover if the priefts of thefe cities concurred

in fentinient with thofe of Memphis, from whom he had hitherto principally received his

information : " For," fays he, " the Heiiopolitans are efteenied the wifeft among the Egyp-

" tians." He then proceeds to relate what he heard from them, excepting only that myfte-

rlous knowledge concerning the divine nature into which probably he had been initiated, and

which confequeutly he was not at libeity to reveal. And here, among other Egyptian preten-

fions, he tells us that, according lo their rcbort, the Egyptians firft made ufe of xhe Jirnames of

twelve Gods, which the Greeks derived from them

—

ivuiixx ti ^-m i.irui>ujjn%; ihiyoy TrpJous

Aiyvrfliovi tc^^ffaiy ksh *E?>A»)kaf wa^a a^twr «^a^a,3l^^.—From whence We may perceive that the

priefts of Egypt, in their zeal to be accounted inventors and founders of all mythological fcieoce,

arrogated to themfelves the original ufe (or rather fanftion, for K,|x.fu properly Cgnifies /cge

fancio) not only of the mimes but of ihe firnames alfo of the Gods. That Herodotus how-

ever does not give credit to this claim we may infer, as well from his afterwards afcribing the

invention to Hefiod and Homer, as from the concluding words of the paragraph in queftion,

where he exprefsly fays that the greater pr.rt only of the Heliopolitan claims they deraonftrate

to be well founded—xari To!/l£ir,> f«,E» i-a '^r^ia ffyu lirlhat oCiu y£»'jfis»a—which two paflages taken

together would induce us to fuppofe that the original ufe, or inftituiion, ofJlrnames for the

Gods, and their pretention that the Greeks had received fuch firnames from them, was

precifely that part of their claims for which he did not think they had any good foundation.

What thefe E^a/it;|M.iai were, of which the Heliopolitan priefts arrogated to tiieir country the firft

ofe, it is impolTible even to guefs : but as they might poJJiUy have been of the fame nature

with thofe of v-hich our hiftorian afcribes the invention to the Grecian bards, and cannot

tveU be fuppofed to have been tranjljtci names, candour will not allow me to conceal a

circumftance wliich might perhaps feem in fome degree to militate again!! my laft conjeflure.
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to the melody of his metre, and to the faftidious ears of his

countrymen, vrlthout incurring the cenfure of anachronifm,

though none but the original Egyptian appellations had been

ufed or even known at the time of the Trojan war. Virgil

may feem, at the firfl glance, to have been guilty of a fimilar

error, if fuch it fliould be deemed ; his heroes fpeak of the Gods

by names which could not poffibly be known to the Trojans,

the Greeks, or probably to the ancient inhabitants of Italy.

But then his heroes fpeak a language alfo of which in their

times they m.uft necelTarily have been ignorant, and confe-

quently the names of that adopted language are fubftituted

for thofe by which they had in reality invoked their deities, as

the only appellations which could be intelligible to fuch as pof-

fefled no other tongue but that in which he wrote. His Trojans

fpeak Latin, and therefore neceflarlly call upon their Gods by

Latin names. A fimilar apology cannot, however, be made for

Homer ; his language was probably the fame in fadl, allowmg

for fuch alterations and improvements as would naturally be

made in the time which elapfed between the Trojan war and

his day, with that which was fpoken by the Greeks, and, as

fome fuppofe, by the Trojans alfo, at the fiege of Troy. But

yet he may be furely allowed, without being liable to any

"

great degree of cenfure, to make ufe of names for the divinities

traoflated into the vernacvilar idiom, both of his own time and

of the period which he celebrates, from thofc Egyptian appella-

tions which were ufed in the age of his heroes ;
but had he

made his heroes invoke by name Gods, who before his time were

namelefs, and to whom he himfelf had firft given names, the

finachronifra
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anachrouifm would then indeed be palpable, and without

excufe.

Such are the conjedlures that have occurred to me upon

this very obfcure fubjedl, which however I only mention as

fuch. In matters of antiquity fo very remote every poffible

guef's may be allowed, and the antiquarian fcience fcems exclu-

fively to be entitled to the delightful privilege of building

caftles in the air.

The third aflertion of Herodotus is that Hefiod and Homer

diftl?iguiJJjcd the honours and funtftions of the Gods ; for fo I

interpret the word SteXovjig. That is to fay, that whereas before

the time of thefe bards no fpecific mode of worfhip, or fpecies

of facrlficc was allotted to each of the ieveral divinities, and

their tutelary powers were mixed and confounded, thef& poets

regulated the tutelage and the fundlions of every feveral God,

and afligned to each his particular mode of worfliip and of

facrifice. And upon this part of our author's opinion I cer-

tainly need not dwell, as it is by no means abfurd to fuppofc

that fuch was really the fadl. Nothing can be more probable

than that in the very early ages fuch confufion exifted in

religious worfliip, and no perfoni were more likely, both from

their influence and fuperior knowledge, to inculcate and to

fettle thefe regulations than the bards in queflion.

In the lafl place our author afferts that the peculiar forms

under which\he Gods were pidured and adored were invented

by
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by thefe poets. And this may certainly be true though the

Gods had been acknowledged, named and worfliipped long

before their time : neither is it improbable that the figures,

by which the feveral divinities are known and diftinguiflied,

may not have been in ufe before the period affigned to them

by Herodotus. In the rude ages, when fculpture, if known,

was rarely and imperfecftly pradlifed, a flone unhewn, or at beft

but roughly cut or hammered, received the name of a god,

and was worfliipped ; and fuch reprefentations are known to

have defcended even to the mofl poliflied and enlightened ages

of heathenifm, being, as I fuppofe, reverenced as the firft and

original ideas under which the deity had been reprefented.

Venus Urania, for example, is ftill to be feen under the figure

of a pyramidical flone on the reverfe of a Grecian coin of

Caracalla, quoted by Triftan, tom. ii. page 220. Neither is this

medal Angular, as many others exifl of different ages bearing

the fame imprefs. Paufanias alfo informs us, Attica Cap. xix.

page 44, that in his time the fame goddefs was worfhipped at

Athens under a form nearly fimilar, roivj'^g yxp crx'^f*'^, &c.
;

and the figure of this goddefs, who was the fame with the

Paphian Venus, is accurately defcribed by Tacitus, where he

mentions the vifit paid to her temple by Titus Vefpatianus,

Hiftor. Lib. ii. page 198—" Simulachrum De non cffigie

" humana, continvius orbis latiore initio tenuem in ambitum,

" metsE mode, exfurgens, et ratio in pbfcuro." We are likewife

told by Paufanias, Boeotica Cap. xxvii. page 761, that the

Thefpians from the beginning honoured Cupid principally

among the Gods, and that their moil ancient figure of him was

Vol. V. [ C ]
a white
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a white Jlonc—Q>iuv Je o; ©s^Tj^f rl^u^nv "Epcoja ^aiXKf\ot. t^ c^X^^t "*'

e-(p](ri'j uyoiXf^x TrxXauojalov apyog xSog,

If then we may be allowed to fuppofe that in the dark and

rude ages of Greece thofe elegant and peculiarly adapted figures

of the Gods which have defcended even to our times were not

ufed or even known, there furely can be no abfurdity in fup-

pofing that fuch figures, which from the beauty and harmony

of their compofition I may almofl ftile poetical, were the inven-

tion of thefe great and ancient bards, thefe bright luminaries

by whom mankind was in all refpedls enlightened and influ-

enced, and who, if they be allowed to have firft diftinguiflied

the funElioiis of the Gods, may not improbably be fuppofed to

have invented thofe fymbols by which fuch appropriated func-

tions were indicated ; or, at the leaft, that their writings may

have afforded fuiEcient hints for the compofition and formation

of the fymbolical images which were afterward adopted. And

the probability of this laft fuppofition will be confiderably

increafed, when we refledl that many of thofe peculiar fymbols

and even features, by which the ftatues and pidlures of the

Gods are marked and adorned, are particularly mentioned and

defcribed by Homer—fuch as the thunderbolt and black brows

of Jupiter, the large eyes of Juno, the bow and lyre of Apollo,

the trident of Neptune, the oegis and blue eyes of Minerva, &c.

Neither can it by any means be accounted improbable that

ftatuaries and painters may have framed their images and

portraits upon the ideas of Homer, fince we are informed that,

in an age long after the exiftence of that infpiring bard, from

his
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his fublime defcription Phidias * caught the noble idea, which

enabled him to form his great mafter-piece, the Olympian Jove.

Perhaps alfo I may be allowed to mention, as in fome fort

favourable to this conjedlure, a pafTage of Strabo, who, Lib. viii.

page 593, cites the following ancient faying

—

Kofi^]/ug S" Itp^oci xxi

TO, roig ruv ©iuv Imovccg, ri f/,ovog iSuv, r; f^ovog iei^ag—" It is wittily

" faid of Homer that he alone faw the forms of the Gods, or he

" alone fliewed them." Indeed, though from the defcriptive

manner in which Homer every where fpeaks of the Gods we

might naturally be induced to fuppofe that he defcribes them

from images fuch as now exift, and which were freqiient in his

time, yet as there is fome reafon to fufpecSl, not only from the

[ C 2
]

authority

* For the verification of this ancient tradition fee Valerius Maximus, Lib. iii. page 314;

Macrobius, Lib. v. Saturnalium, Cap. xiii. ; but above all Strabo, Lib. viii. page 543.

—

A«of4»)ifio»iuou[ri Je tod pijJioi;, &c.—" It is recorded that Phidias, being aflced by Pandaer,ua

(or rather Pansenus) what archetype he had chofen to imitate in exprefling the image of Jupiter,

anfwered, that which is propofed in thefe verfes of Homer, Iliad i. verfe 5281

H. xai Kvctviyijtv i-TT o^fVffk vluae Kptjnup.,

AjLti3foff(ai ^ Ufa. x^^^"^^
ETTE^'^wraw, ataxlof,

Eurtathius alfo, in his note on this infpiring paffage, informs us that not only Phidias formed

his Jupiter upon this pattern, but that Euphranor alfo copied the fame idea in his famous

piflure of Jove In refutation of this fentiment of all antiquity the redoubted Scalig^r.^Vr ^il's

obftinate champion, at once cuts ftiort all authority by the following acute obfervation

:

" Aut iudunt Phidiam, aut nos ludit Phidias; etiaii line Ho-nero puto ilium fciiie Jovem

" non carere fupcrcilus et casfarie." Matchltfs alTuranC'. i A modern hypercritic, with his

inconclufive, flat and vapid witticifm againft all antiquity ! liut fuch ii the ulual triumph of

modern fagaoity !

For an accurate defcription of th's ftatue, which was counted among the wonders of the

world, vide Pauf. Eliac. Prior. Cap. xi. page 400. V/ti^J
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authority of Herodotus, but from other concurrent circum-

ftances, that previous to his writing no fuch reprefentations

exifted, the probable alternative will be that his poetical por-

traitures were in effect the archetypes from whence, either in

his age or in that immediately fucceeding, the images of the

Gods were compofed and formed. Indeed there is fcarcely a

divinity in all the hoft of the Grecian heavens whofe fymbolic

form, fuch as it has been handed down to us by ftatues, wc

may not diftindly figure to oiirfelves by an attentive confi-

deration of his expreffive epithets and pidlurefque defcrip-

tions.

And here I will, with the utmofl diffidence, take the liberty

of fuggefting a circiimftance which, if it were founded in fadl,

would ftrongly operate in fiivour of this laft-mentioned opinion

of Herodotus. My recolledion does not enable me pofitively

to affert, yet I do not believe that Homer in any part of his

writings acflually defcribes as an idol any flatue of the Gods.

The deities themfelves he frequently paints to our imagination

in the moft lively colours, but no where, that I recoiled, enters

into any detailed defcription of their reprefentations. If this

be the fad, the prefumption will undoubtedly be ftrong that

no idol worthy of being defcribed exifted previous to his time,

or at the leafl during the period of which he treats, fince

affuredly innumerable opportunities muft have offered them-

felves in the courfe of his poems for diverfifying and enriching

them by fuch defcription. The only inftance that I recoiled

either in the Iliad or Odyffey where any mention is made of

an
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an idol is in the Cxth book of the former, verfe 237, &c.

where the Trojans having been hard prefled by the valour of

Diomed, HecStor is enjoined by Helenus, as high prieft, to

repair to Troy, and there to diredl the Queen that a folemn

offering of gifts and vows be made to Minerva, in order to

propitiate the angry goddefs. Hedlor obeys, and Hecuba, as

inftrucfled by him, chufes from her wardrobe the richeft

and moll beautiful veil, which Ihe carries, with a fplendid

proceiTion of matrons, to the fane of Minerva, and, through

the means of the prieflefs Theano, lays it at the knees of th&

Goddefs—

"H a apoi Ttf/rXov eX^O'cx, @ea.vu jcaXA/Trap'ijoj

Qr,Ke!/ Adrji/aivi; frrt yavouriv rjUKoixoio.

Here we have an idol, which, however wholly undefcribed either

with regard to its form or material, we may fuppofe, from the

mention of its knees, to have been a human figure ; and this

idol was probably no other than the fatal and celebrated

palladium, as may be inferred as well from the part of the

city in which its flirine was placed

—

h TroXei ocxpt;—in the citadel,

as from the epithet Ipua-nfloXi, guardian of the city.

Iloji'i 'ASiji/Kirj, epviTtTflcXi,'* STo, Qexcov,

" O ! guardian

• The beauty of this axpreflion, which, in my opinion, means GodJifs among Goddejfes,-

feems totally loft in the difFufe tranflation of Pope :

" Oh awful Goddefs, ever dreadful maid,

" Troy's ftrong defence, unconquer'd Pallas, aid !"



[ 22 ]

O ! guardian of thefe walls, Pallas revered,

Divine of GoddefTes !

Now the palladium, if we may credit the defcription of Apol-

lodorus, Lib. iii. Cap. xi. was an idol little refembling thofe

ftatues of Minerva, which may be fuppofed to have been after-

wards formed on the plan given by Homer, being a figure

apparently in the Egyptian ftyle, with its feet joined, for fo

the words roT; Se ttoo-i a-vf^lSefivixo; are underftood by the beft

commentators, and indeed little more than a block of ftone,

or rather wood, cut out into fomething like the human form
;

a fpecies of fculpturc, which, confidering the age, when there

was probably no other tafte to be imitated but that of Egypt,

was very likely to have prevailed. That it was a fitting figure

feems to be marked by the veil having been laid either at or

upon its knees, for ett* is capable of both fignifications ; and

it muft have been made of fome light material, fince Diomed

could fteal and carry it away, which circumftance induces me
to fuppofe that it was of wood, as Apollodorus gives it the

height of three cubits, a proportion which in ftone would

render fuch carriage impoflible. This miraculous image is faid

to have come down from Heaven, a fable which would feem to

indicate that it was not the manufadlure. of Troy ; and perhaps

the idea of its heavenly origin may have been derived from

its having been brought from Egypt, the great fource of reli-

gion in remote ages, by fome one of the early colonifts * who

fettled

* I woul I here wifli to be utir^erdood as alluding to the fecond colonization from tlie Eaft,

which took place foon after tht extiaaion of the family and empire of the Titans, wr.en

Cecrops
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fettled in Greece and the neighbouring countries of Afia Minor,

and began to introduce into thofe favage regions fomething

like religion and manners.

In the defcription of the fhield of Achilles there is alfo an

inftance where figures of the Gods are mentioned, and that

in a manner fomewhat nearer approaching to our idea of divine

rcprefentations. In the compartment relating to a befieged city

a fally is made headed by Mars and Pallas, which deities are

perfoniiied and defcribed in the following beautiful lines :

.... ripx^
^'

'^P«
"'?"' "-^PV? "*' naXXfljf ASijVtj,

"AfjLfpco ^pucriiu, ^pufre/ins Ss 'iijjuocroc 'e(rdijv,

KocXu Kdi f/,eyaXu <rvv rev^sirtv, us re $eu Trejj,

'A(W(p(f ixpi^iijXa, Aotot a VTroXi^oves titretv.

Here however we are to obferve that, as the poet fpeaks of a

work of divine fabrication, and confequently ideal, he may be

allowed to give free fcope to his fancy, and, without incurring

the cenfure of anachronifm, to paint his Gods in a ftyle which

did not exift in the age of his hero ; neither does he mention

thefe two magnificent figures as idols, but complying with

the received opinion that the martial deities frequently aflifled

their

Cecrops and Danaus from Egypt, and Cadmus from Phoenicia, fettled in Greece, and intro-

duced the ufeful arts, together with the worfhip of thofe deities who in their refpe(5live countries

prefided oyer them. Thus Cecrops introduced into Attica the cultivation of the olive and the

worfliip of Minerva, who was adored in his native city, Sais» as ihe donor and patronefs of

that ufeful tree. ,
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their friends in combat, and perhaps allegorically intimating

that the party was condudled by Strength and by Prudence,

he boldly perfonifies the patron and patronefs of war according

to his own fublime conception of the fuperior beauty and

llature of Gods ; an idea which, among many others, may be

fuppofed to have given rife to thofe divine reprefentations which

were afterward framed.

An inftance alfo, where mention is made by Homer * of ftatues,

though not of Gods, occurs in the Odyfley, Lib. vii. verfe 90, &c.

where in the defcription of the palace of Alcinous we find not

only dogs of gold and filver, but golden boys holding torches.

The dogs, however, which were endowed not only with life,

but with immortality and perpetual youth, were the workman-

fliip of Vulcan, and confequently may be defcribed as ap-

proaching nearer to the life, for that is the meaning of the

miraculous endowment above-mentioned, than could have been

expedted from any mortal fculptor of the age. The boys alfo,

though nothing is faid of their origin, may poflibly be fuppofed

to have come from the fame fhop ; and, if they were equal in

elegance to the torches they bore, which at that time were

probably

* It is fomewhat Angular that in all the writings of Homer there fliould not be, that I can

recolleift, any word expreffive of Jlatue. Aya^ftot indeed frequently occurs, but this word had

not as yet obtained that fignification, being only ufed to mean ornamentum, tbliHamrnlum, vide

Steph. Thef. And that even in ages very far pofterior it did not neceflarily convey the idea

of a ftatue, but, like our word idol, might mean any reprefention of a God, however dirtant

from the human form, is evident from the pa/Tage of Paufanias already quoted, where, (peaking

of the Thefpiati Cupid, he lays, xsi a<piau ayxf^fi.x irahKiilalat «$yos Ai9o,'.



probably branches of pine, or feme other refinous tree, I do

not conceive that the divine v^rorkman had much reafon to be

proud of his work. But be that as it may, we are here to

take notice that Phoeacia, the feat of thefe miracles of art,,

was, as the learned and ingenious Mr, De Goguet* has well

proved, an ifland of Afia, where undoubtedly the arts were

arrived at a greater degree of perfedion than was known in

European Greece.

These are the very few inftances where, as far as I can
recoiled. Homer fpeaks of ftatues, which I fliould therefore

fuppofc were, at the time of the Trojan war f, extremely rare

VOL.V. (D) in

* Liv. li. cap. i. page 84, in the note. Phceacia is ufuaily fuppofed to be the Ifland of
Corfu, where certainly all this magnificence could fcarcely have been expefled. And yet,

even though we were to adhere to the common opinion, it may be faid that Homer in this

inftance feems to have indulged his imagination more perhaps than in any other part of his

writings, and to have accumulated on this favourite fpot every idea of fplendour which his

extenfive travels had enabled him to collea throughout the more refined and fumptuous regions
of Afia.

t There is yet another reafon which would induce me to fuppofe that, in the times of which
we treat, ftatues were in effeft extremely rare in Greece, and that, if any were really wrought
there, they muft have been of the rudefl: form and workmanrtiip, namely, the want of proper
tools. We are told, it is true, that D^dalus and his nephew Talus, names which however
appear apocryphal, invented the plane, the faw, the gimlet, the fquare, the levelling plummet
and the compafs, yet from the filence of Homer, who is apt to tell all he knows refpefling
many of thefe inftruments, there is feme reafon to fufpeft that they did not all of them exift
even in his time. When Calypfo, whofe divine power might certainly have furnifhed her lover
with the beft implements then in ufe, provides tools for Ulyffes, to enable him to build his
fiiip, Ihe gives him nothing but a two-edged hatchet, a plane, a gimlet and a rule or ftraight
edge

; and if the joiner or (hlpwright was fo ill provided, in how much worfe a fituation muft
the fculptor have been, whofe work is fo much more delicate and difficult of execution ? Such
cools as thefe are indeed fo inadequate to the forming a human figure out of any material, -hat

I fnould
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in Greece ; and, as one of thefe only is mentioned as an Idot^

I fliould, if I may be allowed to hazard a conjecture, which I

defire may be received merely as fuch, be inclined to think

that the worflilp of any thing in the human form was yet

novel * and unufual in that half-civilized region. It may

indeed

I rtiould be tempted to fuppofe that whatever idols of this kind exirted in Greece were of

foreign workmanlhip, and had been brought thither from Afia, and particularly from Egypt.

That in the earlier ages, long antecedent to the Trojan war, fculpture was unknown in Greece,

has already been made probable, from the fort of idols then in ufe, and we (hall find in the

next note the Egyptian Danaus, who probably had neglefted to bring with him any idol from his

native country, compelled to content himfelf with confecrating, as a fymbol of Minerva, in her

temple at Mindus, a rough block of wood.

* I muft not however conceal that there are ancient authorities, not only for the exiftence

of ftatues during the age of the Trojan war and even previous to it, but for fuch rtatues having

been ufed as idols. Paufanias, Achaica, p. 531. cites a tradition, which however he only

mentions as fuch, that the temple of Juno at Samos was built by the Argonauts, and that the

flatue, TO xytt>.i^a, of that goddefs was by them tranfported thither from Argos. His own opi-

nion however is, that this temple mull have been extremely ancient, as the image therein con-

tained is the work of Smilis of Egina, who was contemporary with Dsedalus, though lefs

illuftrious—He then proceeds to fpeak of Da;dalus the Athenian, generally accounted the moft

ancient of ftatuaries, who executed, fays he, Aya^f<a^a, which here mud mean carved worit,

for Minos and for his daughters, as Homer Informs us in the Il'uid. The palfjge of Homer here

alluded to is in the defcription of the laft compartment of the (hield of Achilles, where the

dance is reprefented, Lib. xviii. V. 590. The lines are as follow :

1u IkeXoj', may ttot in Kvuaau Ivfeivi .

ii«(o«Aoj vjaKrtffiv xaXXi7rAo«a^w Afiactri,

This Daedalus is fuppofed to haye flourifhed in the time of Hercules and Thefeus, forty yearj

before the Trojan war j but modern fagacity has difcovered that the ancients were erroneous ia

afcribing ftatues to him, an error into which they have been led by confounding this very ancient

perfonage with Daedalus of Sicyon, who was indeed a ftatuary, but who lived many ages after

his namefake of Athens. This affertion of the moderns againft the ancients, and particularly

againft Paufanias backed by Homer, whofe meaning he probably underftood, may poflibly be

true.
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indeed perhaps be matter of doubt whether, in the earlier

ftages of fociety, the human form would not be the laft of

all others to be worfhlpped. Independency of man on man
is the conftant and peculiar attribute of the favage ftate, and

men would not be apt to love, flill lefs to venerate and wor-

fhip, thofe fellow-creatures with whom they deemed themfelvcs

on a perfe<5l equality, and from whom they were in continual

dread of hoflility. Nor, on the other hand, would they

chufe to confefs that they feared them ; and, upon thefe prin--

ciplea, they would no doubt wifh to annex the ideas of fupe-

riority, love, awe and worfliip, to any thing rather than to one

of their own fpecies. Neither even in the fccond ftage of

fociety, when the hordes of favages had deemed it neceffary

in fome degree to depart from their native rights by chufing

from among themfelves a commander, would fuch precarious

( D 2
)

and

true, but is much too bold for me to rely on in corroboration of my idea. It may alfo poflibly

be faid that the word naxriTm miy fignify that Dffidalus had compofed the dance for Ariadne,

rather than that he had executed a reprefentation of it in carving, and confequently that he was

rather a maitre de ballet than a carver ; but as Paufanias, a tolerable judge, has evidently taken

the word in the latter fenfe, I muft confefs myfelf decided by his opinion, and admit that

Dxdalus the Athenian made carved woiks.

With regard, however, to the Juno of Samos, the poet Callimachus, as quoted by Eofebius in

his Evangelical Preparation, fays that it was the work of Celmis,' one of the Idasi Daftyli, who

firft taught the ufe of iron, and adds, that before his time the art of ftiituary was unknown, and

that Juno had been previouQy reprefented by a rough plank or piece of wood, ti^nf, as alfo was

the Minerva confecrated by Danaus, in the city of Mindus.—This laft circumftance I mention

as it ferves to corroborate what I have faid in the text concerning the very ancient manner of

reprefeming the Gods. I have there endeavoured to (hew, that the earlier idols were no other

than ftones roughly hewn, and here we find the divinities ftill farther debafed when reprefented

by planks or blocks of wood.
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and limited chiefs * as yet obtain any confiderable fliare of

refpeifl or reverence ; until, at length,—the power of thefe chief-

tains gradually increafing by the natural effcdls of continued

command, by fuccefsful wars, and a confequent acceffion of

fuch fubjeds as, from having been conquered by them, would

be more immediately their vaflals, prompt to obey every arbi-

trary order, efpecially againfh thofe new fellow-fubjedls who

had helped to vanquifh them,—they would become real, inde-

pendent and abfolute monarch s ; and then, but not until then,

would begin to be confidered by thofe over whom they ruled

as fomething more than human, and of a fpecies far fuperior to

themfelves ; from which ftate of fociety would naturally arife

the worfhip of man, and confequently of the human figure.

There is yet another confideration which might perhaps co-

operate to incline men, in their early ftate, to prefer even the

worfhip of animals to that of each other. However fuperior

the faculties of man, though uncultivated and wholly negledled,

may be to thofe of the brute creation, fuch endowments, being

rendered habitual to us by pofTeflion and ufe, would be in a

far lefs degree objecfts of our admiration than thofe inferior

powers, which nature, through the means of inftindt, has

allotted to brutes. It is only by refledion and philofophic

enquiry that we come to appreciate our own fuperiority, and,

to

* That at the time of the Cege of Troy the regal power, both among the Greeks and Trojans,

wa« extremely limited, has been fully proved by the ingenious Monfieur de Goguet, Origine

des Lx>ix, Seconde Partie, Article vii.—and in many other pans of his excellent work.
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to a race of men incapable of either, the fagacity of a dog

would appear more furprizing than the efFeds and efforts of

their own untutored reafon. Neither can this preference,

however whimfical, be deemed unnaturally abfurd by us, who,

even at this day, in the pride of our wifdom, are more apt to

admire the tricks of a monkey than what we are in the

hourly ufe of feeing performed by our own fpecies. The

ufefulnefs alfo of animals would be contrafted with the mif-

chievous and inimical qualities of man to man. The cow

would be worfhipped for her milk ; and, in a nation addicfled

to hunting, the primitive occupation of mankind, the dog

would be adored as the inftrument of their favourite fport^

and the fure means of providing food. That fagacity of fmell,

by which he is enabled to purfue his unfeen game, would be

deemed more ufeful, and far more admirable, than the faculty

of reafoning to which men were habituated, and which, for

want of improvement and exertion, would be, in effedl, little

fuperior to inflindl, and far lefs certain in its operations.

Another caufe may yet be added which might not have been

wholly inoperative :—Even in an age of the groffeft ignorance

foxne men muft have exlfted fuperior in intelledl to their fellows.

Thefe comparative philofophers, on whom the regulation of

national religion would naturally devolve, either from fome

remaining trace of tradition, or from the fuperior ftrength of

their own underftanding, would have been apt to frame idols

to be adored rather as typical reprefentations of thofe divine

qualities, which even favages could not fail to attribute to the

fupreme being, than as real Gods to be perfonally worfhipped

;

' and
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and for tins purpofe they would probably have preferred animals

to men, not only as lefs adverfe to the prejudices of their

countrymen, but as better adapted to exprefs thofe attributes

of which they were meant to be emblems. Such beafts as

were peculiarly poffeffed of certain qualities to the exclufion

of others would naturally be chofen in preference to man, in

whom, though in a lefs ftriking degree, all thofe qualities were

•united. Thus the wifdom of the deity would be figured by

the fox or the ferpent, his omnipotent might by the lion or

tiger, and his beneficence by the cow or the flieep. And

indeed we may perceive how inadequate the human figure

r/as ultimately found to reprefent the attributes of the divine

nature by the neceflity under which the barbarous nations

laboured, and flill labour, of making monfters of their human

idols ; nay, even in the mofl enlightened times of idolatry, and

among the mofl ingenious and polifhed people, it was found

neceflliry to aflbciate and connedl animals with the figures of

their Gods in order to make out their fymbolical meaning * :

And thus we have the eagle of Jupiter, the peacock of Juno,

the owl of Minerva, and the wolf of Mars.

Such are the caufes which may be fuppofed to have been fa-

vourable to the precedency of animal worlhip ; while, on the

other hand, thofe flavifh ideas, on which the adoration of our

fellow

* Since in matters fo profoundly obfcure as thofe of which we flow treat every poffible guefs

is allowable, perhaps I may be permitted to hazard a conjeflure that thefe affociated animals

might have been the original forms under which the powers of the refpeftive Gods, with whom

they are invariably connefted, had been worftiipped previoufly to their having been endued with the

human figure.
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fellow creatures was originally founded, and which would render

the tranfition eafy of worfhipping that being when dead, to

whom, while alive, men had been accuftomed to proftrate them-

felves, could not, as we have already mentioned, exift in the earlier

ftage even of monarchy j neither would gratitude, the fecond

probable inducement, as yet operate, fince the principal objeds

of that gratitude, the invention of ufeful arts, and even the infti-

tution of beneficial laws, muft neceffarily have been the refultr

of time and experience, and cannot be fuppofed to have takea

place until fome confiderable time after communities had bden

formed. The fcale then of idolatry would probably be thus

graduated :—When the traces of original revelation had been

confufed and well nigh obliterated, nothing remaining but the

univerfal traditionary beHef in fomething fupreme to which

homage was due, and mankind, ceafing to adore one invifible

God, had begun to feek for deities among his creatures, the

firft objeds of adoration would undoubtedly be the great and

glorious phenoniena of nature, and firll of all the Sun,.

that with furpaffing glory crown'd

I,ooks from his fole dominion, like the God

Of this new world.

His dazzling light, beyond the capacity of the human organ,

would be admired with aftoniQiment, his genial heat would

be felt with grateful acknowledgment, and his benign infla-

ence on the vegetable world would fpeedily be underftood

md acknowledged even by favages. The awful majefty of

the
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the Moon, by whofe mild fplendour nature is relieved from

die comfortlefs and unferviceable gloom of night, would next

attradt the admiration of man, which would be gradually ex-

tended through the refl of the heavenly orbs ; neither can we

be furprifed that thefe high placed obje(n:s, feated, as it would

feem, to be adored, within our ken indeed, but far beyond

the reach of our infpecflion, fliould firfl attradl the admiration

and confequent worfliip of the infant world, when we refledl

how fhort a time has elapfed fince mankind have ceafed uni-

verfally to concur in allowing them a fuperior and controlling

influence over human affairs. * Animal worfhip, for the rea-

fons already afligned, and becaufe the inconflancy of our nature,

utifteadled by revelation, would prompt us to wilh for change

even in ovir Gods, would probably be the next in fucceflion,

and laft of all man would bow down to man.

That fuch has been the adlual progrefs of idolatry we have

reafon to believe from the lights, faint and uncertain as they are,

which hiflory throws upon this obfcure fubje(?V. That the fun

and moon and ftars were the original objedts of adoration in the

moft

* Sanconiatho feems to fuppofe that plants, for the deification of which the Egyptians long

afterwards became infamous, were objefls of worlhip in the earheft age. " But thefe firft men,

" (fjys he) confecrated the plants (hooting out of the earth, and judged them Gods, and

" worlhipped them, upon whom they themlelves lived, and all their pofterity, and all before

" them ; to thefe they made meat and drink offerings." Tranjlation by Cumherland, page 7.

By thtfe Jtrjl men he means men in the earheft times, probably during his ten firft gene-

rations. If there ever was a time when men lived eritirely upon vegetables, thefe, as their

only aliment, might, on account of their utility, have been deified ; and, if fuch cuftom ever

cxifted, it mull probably have been in the World's infancy.
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moft remote ages among the very ancient Chaldeans and Egyp-

tians appears to be a fadl well fupported by hiflorical proof;

and how very early this primitive fuperftition gave place to the

worihip of animals among the laft mentioned people, we know

from the moft uncontrovertible evidence, being informed, by

facred authority, that the Ifraelites, in imitation undoubtedly

of thofe mafters from whom they had been lately emancipated,

eredled in the wildernefs, not a reprefentation of the fun, nor

yet a human idol, but a golden calf.

Egypt indeed, where, as Cicero tells us, " * Omne fere genus

" beftiarum confecraverunt," feems to have been the original

and copious fource of this fpecies of idolatry, which ftrange

propenfity, in a people exclufively celebrated for their wifdom,

has been, both by ancient and modern writers, generally,

though pei-haps unjuftly, afcribed to the pre-eminent and

boundlefs fuperftition of the Egyptians. I fay, perhaps unjujlly^

fince the fuppofition appears to me by no means improbable

that it may have taken its rife rather in the peculiar genius

[ E ]
of

* De Natura Deorum, lib. iii. cap. xv. torn. 2. Edil. Oliv.

ViRG. ^NN. viii. Omnigenumque Deum monftra, et latrator Anubis.

Juvenal, Sat. xv. Quis nefcit, Volufi Bitliynice, qualia demens

jEgyptus portenta colat ? Crocodilon adorat

Pars ha:c, ilia pavet faturam ferpentibus Ibin.

lb. O Sanflas Gentes ! quibus haec oafcuntur in hoiti»

Numina—

—
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of that people, extremely addided, as we well know, to emblem

and fymbolical reprcfentation, than, as is commonly thought,

in the prepofterous and uniqvountable defire of multiplying

their gods under the mofl humiliating and degrading forms

;

which conjedure, if it fhould be allowed any weight, will, in

fome meafure, free us from the difficulty under which we

labour of being compelled to fuppofe that the mofl; enlightened

nation of all antiquity was alfo the moft abfurdly fuperftitious.

The concealment of truth under appofite emblems was a favou-

rite and fafliionable wifdom of the remote ages, and from a

marked fuperiority in this fcience Egypt had perhaps princi-

pally obtained the univerfal charafter of wife, fo that poffibly

the very practice, which appears to us the refult of folly, may

in effedt have been derived fi-om what, in thofe times, was

denominated fuperior wifdom.

At what precife period the human form began to be wor-

fbipped is no where, that I know of, afcertained ; but I can-

not avoid thinking that this fpecies of idol, though of high

antiquity, is of later date than animal reprefentatlons*. Many

Egyptian deities, it is true, have come down to us in the

human

* Idolatry appears indeed to have adopted the human figure by degrees, fince in very early

times, and among fome of the earlieft nations, we find idols compounded of man and animal.

Thus Dagon, a fupreme goddefs among the Philiftines, is fuppofed to have been formed like

our idea of mermaids, half woman, half fifii. The Egyptian Sphinx is alfo of this kind,

woman and lion. But the moil whimfical compofition is that of the Canopus, woman and jug.
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human fliape ; but, as the fame deities have alfo been repre-

fented under the figure of animals, I fliould be apt to give

thefe the priority, as well for the reafons already mentioned, as

becaufe, in efFed, the idols of this kind ufually bear evident

marks of fuperior antiquity. Thus Ofiris and Ifis are fome-

times reprefented as a man and woman, but they are mo

reprefented as two fnakes intertwifted *, which latter I fliould

[ E 2
]

be

* Such at lead is the interpretation I give to a very ancient and curious bafib relievo in my

poffeffion. It is of green porphyry, and was brought by me from Egypt. There are on the

heads of the fnakes, ornaments which differ from each other, and are proper to the divinities

they reprefent. That in times early indeed the fupreme God among the Egyptians was repre-

fented by a ferpent we learn from Sanchoniatho, who tells us, page 14 of Cumberland's tranfla-

tion, " that the God called by the Phcenicians the good Djemon, 'Aya^oixijiii,, is named by

" the Egyptians Kneph, and they draw him as a dragon or ferpent, but put on him a hawk's

" head." Ofiris is alfo often found in a human figure with the head of a hawk, whofe (harp-

fightednefs and rapid flight were meant to indicate the fun, which was undoubtedly reprefented

by this god, as the moon was by his wife and fifter ffis. Probably alfo the hawk's head

might have been given to him as fupreme among the Gods, in imitation of the Kneph above

mentioned, and for the fame reafon he might have been figured by the ferpent. Thefe two

principal deities among the Egyptians may poflibly ferve in fome degree to illuftrate that gra-

duation of idolatry which I have fuppofed. Ofiris and Ifis, though in procefs of time they

came to be taken for aVmoft all the divinities, were originally no other than the fun and the

moon, which luminaries were probably firft worfiiipped in their real fubftances, until by degrees

they began to be reprefented by animals Cgnificant of their qualities. Half-human monfters

next took place ; and lad of all human figures, decorated, or rather explained, by various

emblems.

Apis, which was probably meant for the fymbol of cultivation, ffill retained his animal

fhape, though he alfo was, in more modern times, modelled according to the novel fafliicn,

being in fome inftances figured with a human head.

Anubis alfo, who was probably at firft reprefented by a dog, in allufion to the dog-ftar, the

propitious precurfor of the Nile's increafe, gradually grew into the form of a man, with the

head of that animal.

The baflb relievo, mentioned in the beginning of this note, will, I think, ferve to explain a

very
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be tempted to fuppofe the original idols, while the former

were probably the fruit of Grecian conqueft, and confe-

quently not more ancient than the time of the Ptolemies, vmder

whofe empire Egypt is known to have received a tindlm-e of

Grecian manners and tafte, which however fhe mixed with

her own ; and indeed I have never yet feen any image of this

fort in which, through the Egyptian flyle, the Grecian fculp-

ture was not eafy to be diftinguiflied.

But I ought to afk pardon of my reader for this long

digreflion of conje(ftural argument, which I have been induced

to hazard from the hope of rendering more probable the

aflcrtion of Herodotus, that the figures of the Gods, as

worfhipped in his time, were firft invented by Hefiod and

Homer.

If my interpretation be allowed any weight, this moft

ancient and venerable of prophane hiftorians may be refcued

from the imputation of falfe opinion and abfurdity, his

fenfe being no more than that Hefiod and Homer were

the firft among the Grecians who reduced the genealogy

of the Gods to a complete and regular fyftem, who gave

to them certain firnames which they did not poffefs before

the time of thefe poets, who diftinguifhed their tutelary func-

Tcry obfcure, and tery doubtfully explained marble, given us by Montfaucon, torn. ii. part. ii.

page 70.
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tlons, and appropriated to each of them a peculiar mode of

worfliip and of facrifice, and who invented or gave rife to the

particular forms \inder which they have ever fince been repre-

fented. And indeed Herodotus appears to have purpofely ex-

plained himfelf, refpedling thofe opinions which he wifhes to

be coniidered as his own, at the conclufion of the paflage

now under confideraiion, where, without controverting the rela-

tions of the priefls, (whofe facred authority in matters of remote

antiquity where religion is concerned, he feems by his filence

implicitly to admit,) he feparates and diftinguifhes his own

fentiments from their traditions :
—" The firfl things (fays he)

" the priefhs of Dodona told me, but the latter, refpedting

" Hefiod and Homer, I myfclf aflert." That is, the priefls of

Dodona are they who gave me the account of this very early

ftate of religion, and informed me that the names firfl given

to the Gods were received by the Pelafgi from Egypt, and by

the Greeks from them ; but refpedling what I have faid of

the very imperfeft and fcanty knowledge of the ancients in

theology, and with regard to my afTertion that Hefiod and

Homer gave firnames to the Gods, and were the authors and

founders of our prefent improved fyflem, that I declare, as my^

own opinion, which I think myfelf capable of forming, and

authorized to give, as the time of thofe bards, in comparifon

with the remote ages, is not very far diflant from my own.

It would feem alfo, from the words of Herodotus, that the

hiflorian afcribed fomewhat more, and of much greater impor-

tance, to Hefiod and Homer than the inventions exprefsly de-

tailed
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tailed in the pafTage relating to them. " But from whence

" (fays he) each of the Gods had his exiflence, or whether

" they have all been from eternity, or tinder what forms,

" are matters unknown until yefterday, as I may fay ; for

" Hefiod and Homer, who lived four hundred years before me,

" and no niorc, &c." From this we may not unreafonably

infer that Herodotus attributes to the bards in queftion, not

only the mere theogony, Ceremonial worfhip, firnames, functions

and figures of the Gods, but the invefligation and elucidation

of that great and effential point in divinity, whether their

exiftence had been from all eternity ; a queftion indeed of the

highefb importance, efpecially in a religion where the received

opinion limited tlie exiftence of the Gods, by afligning to each

of them fathers and mothers, but which I do not recolleefl: to

have been difcufTed or elucidated in any writings of thefe

bards that have come down to us, though I doubt not that

fuch elucidation may by inference be drawn from fundry

paflages in thefe poems. May we however allow ourfelves to

fuppofe that our hiftorian had feen fome philofophical poems

of Hefiod or Homer wherein this great fubjedl was treated,

but which are now buried in oblivion ? The facfl, though

unlikely, is by no means impoflible, as many of their works

are known to have -been loft:, and the bare pofiibility that

fuch treatifes may have exifted is a matter of much curio-

fity.

These ImperfecH: and loofe hints I have thrown out merely

to fhew that the opinion of Herodotus may be reconciled to

the
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the truth ; and furely, if that fhould be poffible, it is far better

to endeavour fuch reconcilement, than boldly to controvert, or

peremptorily to contradidl, the affertions of this mofl: refpedlable

and mofl ancient hiflorian, or to pretend more knowledge of

Grecian antiquity in the prefent age than was poflefTed by

a learned -wr-eck, who wrote four hundred years only after

Homer, and whofe antiquity is fo remote that he ventures

to account the asra of this bard but of yefterday

—

/^e%/" ou rrpufiv

re KM %5ef.

And now having drawn to a conclufion the more imme-

diate fubjedl of this elTay, I Ihall take leave to advert to a

relative point, from the difcuflion of which I have hitherto

abftained, left the thread of my difcourfe Ihould have been

thereby interrupted and confufed. The opinion of Herodotus,

that all thofe poets who were faid to have exifted before

Hefiod and Homer, were in effeift pofterior to their time, has

brought down upon him a torrent of abufive contradidion.

Certain it is that there are great authorities againft him ; but

then it is as certain that, fince in a queftion of this fort

fuperior antiquity may be fuppofed to include fviperior know-

lenge, none of thofe authors, upon whofe authority he is con-

tradidted, can in this refpecfl: be put in competition with him.

Paufanias, in many parts of his work, mentions the names of

feveral poets who lived before Hefiod and Homer, one of

whom he fuppofes to have been prior even to Orpheus

—

Cap. xvii. page 762, Aw.of li OAiji/, &c.—" The Lycian Olen,

" who compofed among the Greeks the mofl ancient hymns.

—

" But
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" But after Olen, Pamphus and Orpheus made verfes." This

laft famous poet, Orpheus *, is faid to have written in the time

of Hercules, and confequently forty years, at leafl, before the

Trojan war. Diogenes Laertius, in his Procemium, page 3,

has theie words

—

ISou youv Trapa. fjuv 'Adrivawig ysyovB. Mova-ccTo;, Trtxpa,

Se @rif2a.ioig Aivog, &c. " Mufazus was confpicuous among the

" Athenians, Linus among the Thebans, and the former, fon

" of Eumolpus, is faid to have firft treated in poetry the

" genealogy of the Gods, and of the fphere. He is reported

" alfo to have faid that all things fprang from one, and into

" that one would be refolved. He is thought to have died in

" the time of Phalaris."

Innumerable other fuch authorities might be produced,

which are certainly of confiderable weight, though not abfo-

lutely conclulive againll the opinion of Herodotus, who, from

the

* Some moderns, relying on the authority of Ariftotle as quoted by Cicero, have gone far

beyond Herodotus refpe<5ling Orpheus, pofitively denying, not, like our hiftorian, that he was

prior to Homer, but that any fuch man ever exifted. The words of Cicero, De Natura Deo-

?um. Lib. i. Cap. j8, page 429, are " Orpheum poetam docet Arifloteles nunquam fuifle, et

" hoc Orphicum carmen Pythagorei ferunt cujufdam fuifle Cercopis." The treatife of

Ariftotle here alluded to is loft, but that philofopher probably meant no more than that

the Orphic verfes attributed to this ancient fage were not wtitten by him, or, perhaps,

that Orpheus never was a poet, in either of which fenfes Ariftotle feems to coincide with

the opinion of Herodotus. The coUeflion which has come down to our times is certainly

of very high antiquity, and, excepting fome interpolations inferred by the pious zeal of the

early Chriftians, probably exifted in the time of Herodotus, whofe judgment, refpefling

the priority of Homer, may be fuppofed to hjve been founded on a critical examination of

thefe very poems, Indeed it feems to be the generally received opinion that, however

ancient the Orphic collet^lion may be, it is, in effeft, a very ancient forgery. For a full

and learned account of Orphsus, vide_^Cudworth's Intelleftual Syftem, page 294, &c.
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the very early age in which he lived, may be fuppofed to

have been better able to detecfl the forgery of the works at-

tributed to thefe fuppofed ancient poats, or, allowing the com-

pofitions to be genuine, more accurately to afcertain their

precife degree of antiquity, than thofe writers who lived long

after his time.

But, however it may operate againft me and my favourite

writer, I muft not conceal a proof, feemingly of a much more

decifive nature, which is produced by the ingenious author of

the Enquiry into the Life and Writings of Homer, page lOO,

where Herodotus is brought forward to difprove his own afler-

tion, and flatly to contradia himfelf. The hiftorian, in that

very book, Euterpe, page 113, where he gives his opinion con.

cerning the priority of Hefiod and Homer to all fuch bards

as were faid to have lived before them, fpeaking of the word

Oceaii^ thus expreffes himfelf, 'Oyjfii^Qv h, ^' two. tuv vporepov ytvo-

l^svuiv noivijav, SoKBu, ro avof^cc eupoi!]oi sj tjji/ noir,<r'v t<rimKoi.<r^ai ;
which

words Blackwall thus tranflates :—" Homer, I believe, or fomt

" of the pods who lived before btm, having invented the word,

" inferted it into their poetry." The paffage however may be

otherwife tranflated, as it indeed is in mofl of the verfions I

have feen; and the words, ij nva, tw -n-f-on^ov yivofuvuv Ua'^Huv^

may mean no more than, or fome one of the ancient poets ; or,

as we commonly exprefs ourfelves, fome one of the more ancient

poets. 7\nd furely, where a paffage is capable of two meanings,

that which may tend to involve the author in a feeming con-

tradiaion ought feduloufly to be avoided. But, not to infift

Vol. V. [F] ^PO"
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upon this, and fuppofing the interpretation of Blackwall to be

the true one, may it not be faid that Herodotus here gives

no opinion of his own, but merely fpeaks acconJing to that

which was generally received, and which, even where he after-

ward contradidls it, he allows to have been the generally

adopted idea. An author inay, without inconfiftency, mention

a popiilar ftory or belief, which may pcflibly he true, but to

which he gives no great credit, without combating it at the

time ; and yet, when the courfe of his argument leads Iiim to

a ferious inveftigation of the fadt, he may give his opinion in

contradiction to fuch popular belief, the fubfequent pafTage

thus flanding in fome fort as an illuftration of the former.

Homer, fays he, or fome prior poet, invented the word ocean—
but, in my opinion, there were no poets prior to Homer,

therefore Homer mufl have invented i:. Befides we may obferve

that Herodotus never pofitively afferts that there were no ante-

rior poets, but only tells us that fticb is his opinion—iKrlepovy

t[/.oi yi ^omav, eyefovjo touIuv ; and therefore may, without incurring

the cenfure of inconfiftency, previoufly to his declaring his

fentiment on the point, mention an idea, which may pojfibly

be well founded, though, according to his judgment, it be

erroneous.

There is yet another authority produced, which, if it were

clear of objedlion, would indeed put the matter out of all

difpute—no lefs than that of Homer himfelf, who, as inter-

preted by fome, in his defcription of the fhield of Achilles,

[tans to make his young mufician fing of Linus. Dodlor Gillies,

who,,
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who, in his Hiflory of Greece, has warmly adopted the fa-

fliionable opinion concerning Herodotus, and whofe learned

work will ferve throughout to exemplify what I have taken

the liberty to fuggeft, refpedling the fuperiority of modern

adepts in the knowledge of antiquity over the ancients them-

felves, fcems however rather too peremptory in his affertion,

page 184, note 4, " that the ignorance of Herodotus, and of

" his contemporaries, coaceraing the hlftory of their ancient

" bards, is cleai'ly proved from, the paffage of Homer above

" mentioned, and from another pafl'age, which he quotes from

" the Odylley, refpetfling Melampus." The lines, which are

fuppofed to allude to Linus, are as follow

:

ToTciv ev iJiBcrcroKTi Tlaii; Cpopfyiiyyi XiytTif

Ifiiipoii KiSxpit^e' Xnov utto kocXov xeioi

Lib. xviil. page 193, verfe 576.

But in the meaning of this pafl'age commentators effentially

dililr, fome tranflating that the boy fung the fong of Linus,

while others, no lefs names than DIdymus, Euftathius, Madame

Dacler, Boivin and Clarke, take Alvou to fignlfy the llrings of the

inflrument, which, fay the old commentators, were at that time

made of flax, thofe of gut having been dlfpleafmg to the

Gods. So that, according to this interpretation, which feems

by far the more natural, the lines will mean no more than

that, in the midjl- of thefe a hoy flayed fwcetly on a Jlorill harp,

endfu7ig TO THE FAIR STRING ivith a tender voice.

[ F 2
]

It
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It mull: not however be concealed that Paufanias, a great

authority, favours the former interpretation, vide Boeotica,

page 766. But the authority of Herodotus, who, as he probably

had read Homer, would furely never have hazarded his afl'er-

tion had he fuppofed that the bard himfelf had mentioned a

poet previous to his time, is, in a difputed pafTage, flill greater

than that of Paufanias. I wonder the Dodor did not chufe

to quote Herodotus againfl himfelf, who, in his fecond book,

page 140, mentions a fong fung by the Egyptians, which,

though they term it Maneros, is in efFedl the fame with that

which the Greeks call Linus. But the fong of Linus, * which

was probably no other than a lamentation for the death of that

perfonage, may have exifted and been fung in the days of

Herodotus both in Egypt and in Greece, and yet Linus, the

fubjedl of that fong, may not have lived before the time of

Homer.

But even though we Ihould follow Paufanias in his inter-

pretation, flill I mufl aflert that the ignorance of Herodotus

would not be thereby proved, fmce that elegant traveller mofl

oertalnly mentions Linus as a mufician, and by no means as

a poet; an evident proof, by the way, that, though the two

vocations

* The Xiiof among the Greeks was a dirge or fong of lamentation, but I do not think it

at all clear that the denth of Linus was therein commemorated and lamented. Perhaps this

fpecies of mufic was fuppofed to have been invented by Linus, and may have taken its name from

kirn. This earlieft of muficians is faid by fome to have been flain by his father Apollo for

teaching the life of gut inflead of flaxen ftrings, while others report that his brains were knocked

cut with his own lyr: by Hercules, the rufticity of whofe muGcal performance be had derided.
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vocations were ufually united, thev were notwithftanding fomc-

times feparated even in the earlieft times, and long before their

formal feparation at the re-eftablifhment of the Pythian games

in the year before Chrifl 590. Paufanias, in the paflage al-

luded to, has thefe words—"Etti; Ss 'o\?i Ai>,ipif,:.dpov Awe, ouje

Toujov yivo^Evog hcflepcu, e7roir,(rxr '/, Koi 7roi'/j9sv]x Ig rcug tTreiTo. ovk riXde—
But neither Linus, the /on of Amphimarns, nor the latter, who lived

afterwards, made verfes ; or, if they made any, none of them have

come down to after ages. And this is the conclufion of the

fame paragraph, where the interpretation of Homer's verfes

fuppofed to refpedl Linus is given. Indeed in this very chap-

ter, not many lines before, the vocation of Linus as a mufi-

cian, who had acquired his fame by his flcill in that fcience,

is exprefsly pointed out

—

^syigriv J'e tZv tp ecuujov, kxi 'icrot Trpojepoti

tyevcvlo, xd^oi So^oiv ctt) Moi)<r;x^—Boeotica, Cap. xix. page y66.

Hence it appears that Herodotus, where he mentions the

lamentation for Linus as fung by the Egyptians, and Paufanias

alfo, fpeak of him as a muficlan, and not as a poet ; and con-

fequently that neither Herodotus contradidls himfelf, nor does

the teftimony of Homer, fuppofing the interpretation of Pau-

fanias to be the true one, in any degree combat the opinion

of Herodotus that there were no poets among the Greeks more

ancient than Homer. That Linus may in efFe(5l have poffefled

this difputed priority is a prefumption fupported by many

ftrong circumftances ; but neither Homer, nor Herodotus in

contradi(5tion to himfelf, nor Paufanias, can be brought to

prove it.

With
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With refpcdl to Melampus, he is indeed mentioned In the

15th book of the OdyfTey, verfe 225; but I cannot fee how

it appears from that paflage that he was a poet. The name

of this very ancient perfonage is mentioned upon the foUov/-

ing occafion :—Theoclymenus, having killed one of his own

tribe, and being purfued as a murderer, conjures Telemachus

to fave him from the impending danger by receiving him

on board his fiiip. This Theoclymenus was a foothfayer,

Mm^ic, and was, as the poet informs us, by a long genealogy,

lineally defcended from Melampus ; of whom, however, nothing

is faid which can convey the flightefl hint refpeding his

profeffion. The hiftory of this ancient fage is well known

—

Bayle, article Melampus, gives a full account of every thing

that has been faid of him by ancient writers. He, as well

us his defcendant, was a foothliiyer or prophet, and a great

phyfician, in which lad charatSler he is principally illuftrious
;

but no writer of antiquity gives the moft remote hint of his

having been a poet. The phyficians of the early ages were

ufually foothfayers ; their vocation was accounted holy ; and

religious ceremonies, or exorcifms, went hand in hand with

the pradice of medicine. Virgil, in his third Georgic, men-

tions this Melampus, but certainly not as a bard

:

cefTere magiftri

I'hylirides Chiron, z^mathceontufque Melampus.

It feems indeed to be fuppofed by many that every pro-

feflional man of remote antiquity, who is recorded with tlil-

tincflion
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tinclion by the ancient authors, muft of courfe have been a

bard, upon this plaufible alTumption, that, in the diftant ages,

whoever taught mud necelTarily have taught in verfe. That

this, however, was not the opinion of Paufanias is clearly evi-

dent from the paflage already quoted relating to Linus, who,

as he informs us, ivrote 710 verfcs ; and though he adds that,

if he did -write any they are not come down to lis, his bare fup-

pofition, that he had written none, fufficiently proves that this

ancient and judicious writer did not deem the charaders even

of mufician and bard by any means infeparable ; and, if any

profeffions could have been deemed neceflarily fo, it mufl,

certainly have been thofe.

And here I will conclude this long, and, I fear, tedious

eflay, with a repetition of my teftimony in favour of Hero-

dotus, namely, that through the whole courfe of my Eaftern

travels I have ever found him a faithful guide ; a teftimony

which I am happy to find corroborated, and, in my opinion,

confirmed, by the much more extenfive and certain experience

of one, whom, in a point of this nature, I fhould almoft deem

an infallible judge—my ever lamented friend, Robert Wood,

whofe fagacity and erudition could only be equalled by his

diligence and candour. In his Eflay on the original Genius of

Homer, page 184, he coincides with me In the following decifive

words:—" Not that I would encourage that diffidence in Hero-

" dotus, which has been already carried too far. Were I to

" give my opinion of him in this refpedl, having followed him

*' through moft of the countries which he has vifited, I

" would
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" would fav, that he h a writer of veracity in his defcrlp-

" tlons of what he faw, but of credulity in his relations of

" what he heard.

SacH is the judgment of the moft competent of critics,

whofe comment upon his author was not the refult of clofet

invefligation, but of ocular examination into the fadls reported

—Such is the judgment of a learned and diligent enquirer,

who followed the fteps of Herodotus through almofl all his

travels, and had every pofllble opportunity of detecting his

errors, and contradiding his fahifications. Yet even in this

charadler of our author, which good fenfe, experience and can-

dour have didatcd, there is flill fomething which may perhaps

be allowed to bear rather too hard upon the venerable father

of hiflory. The credulity of Herodotus is a fault which his

mofl fanguine favourers have generally imputed to him ; and

yet even this may perhaps be palliated, when we candidly

confider the (late of the times in which he lived. Egypt was

in thofe days efteemed the feat of polifh, and the fountain of

fcience—Greece, not long fince emerged from ignorance, had

from thence received her philofophy, her religion, her Gods
;

and confequently the Egyptian priefts, in whom exclufively

refided all the knowledge of that fclentific region, would by

the Grecians be held in the higheft veneration ; in religious

matters efpecially they would be thought to poflefs a patri-

archal authority ; their relations and opinions would obtain

implicit credit, and almofl be confidered as articles of faith.

Herodotus was a traveller for inftrucftion, and had journeyed

into
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into thofe parts from whence alone, according to the received

opinion, it could be gathered, and from whence his predecef-

fors had imported into their i^ative land all the knowledge it

then poffefled. Can any thing then be more natural, or indeed

more, necefl'ary, than that, in reciting his hiflory to his coun-

trymen afTembled at the Olympic games, he fliould fully and

even indifcriminately inform them of all he had heard in a

country by them deemed the mother of fcience, and more

efpecially from that clafs of men whom they efteemcd as

oracles ?

Yet even here he atfted with caution. His own good fenfe

got the better even of the credulity of his age, and we accord-

ingly find in many parts of his work hints thrown out,

which fufficiently evince that he himfelf did not thoroughly,

believe all thofe fadls and opinions which he thought himfelf

bound to relate. In his fecond book, page 161-2, after having

related fome wonderful flories concerning Rampfinitus, one of

which he plainly tells us he does not believe—6|tts< jitei/ oj TrjV/a, he

concludes his narration with the following words :—To.a-i |«sv

WiV VTT AiyUTTTiuv XByo^svoKTt ^cccdu oreai tcc roiocvjoc TnSccvct. £0"/;" eu,oi

oe TTcxpx Travja. rot Xoyov V7roKSijai„ on rx Xtyof/^ivcx, Jtt' B«,a.(fluv UKOtf

ypa.<;>u—" Thefe things however which the Egyptians relate

" let every man think credible according as he likes ; for my
" part through my whole difcourfe I have determined to

" write whatever has been told me." Nay in his feventh book,

page 574, he goes ftill farther, and makes the following pro-

VoL. V.
[ G ]

teflation
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teftation

—

'Eyu St o<pe]Xca Xtyuv to. Xeyoficvct, irtSi<rfyou yt fA-ry ev

TruvlocTrcKTt o<piiXu>, k«i fiot Tovjo TO e-jrcg £%e]£i) b; 7ra.vjx rov Xoyov

" But it is my duty to relate the things which are told me,

" though I am not bound to believe them all ; and let what

" I now fay be eftabiiflied through the whole courfe of my
« hiftory."

Thus far have I rentured to eflay my weak endeavours

towards the vindication of an author by whofe guidance and

inftrudlion my travels have been rendered delightful and pro*

fitable, and by whom, I muft again repeat it, I, have never

been deceived ; neither let me be accufed of prefumption or

of arrogance in having thus attempted to controvert the opi-

nions of thofe, who, from their acknowledged fuperiority both

in erudition and capacity, are fo much more competent judges

than I can pretend to be, when I afTure my brethren of the

Academy, to whofe partiality, rather than to their judgment,

this flight eflay is fubmitted, that my juft and too well

founded timidity would have yielded to no motive lefs pow-

erful than the ardent, and, I truft, not unwarrantable defire,

of contributing towards that important and univerfal benefit,

hifloric certainty, by endeavouring to redeem from fufpicion

a writer upon whofe credit our knowledge of antiquity, and

of remote hiftory, almoft wholly depends, and without whofe

aid and information the darker ages would be plunged into

tenfold obfcurity. The certainty of hiftoric relation is of the

higheft importance to mankind—hiftory is the fchool of man-

ners.
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ners. All bounteous Heaven, while it wifelj denies us the

knowledge of futurity, becaufe fuch knowledge would but tend

to increafe and aggravate the raiferies and dangers of our

lives, has beneficently granted to us the recolledtion of things

paft, a faculty, which the habit of polTeffion alone could pre-

vent our acknowledging to be as wonderful as that of prefcience,

and which is efTentially neceffary to the regulation of all our

adlions, and confequently to our happinefs both now and here-

after. But as the fhortnefs of our abode in this brief and

temporary manfion might render nugatory the benefits of this

falutary gift, the fame all-bountiful providence has fent hiftory

to our aid, by the intervention of which our experience is

lengthened backwards into the mofl remote ages, and even to

the beginning of time ! Let us then refpedl as we ought this

facred fource of all our wifdom, and, while we candidly exa-

mine into the probability of hifloric narration, be cautious of

prefuming too much upon our own fagacity ; never, but with

the utmoft circumfpedlion and humble diffidence, daring to

contradi(ft thofe ancient guides, by whom alone our fteps can

be condudled through the mifly labyrinth of antiquity, and

more efpecially the venerable parent of that fcience, which, by

recording the obfervation of all ages, has put into our poflef-

fion the whole feries of progrefllve improvement, and the

accumulated wifdom of the world, even from its infancy, and

without which our boafted noon of knowledge muft nccef-

farily have been but a dawn.

[G 2]
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Jin ACCOUNT of the GAME o/" CHESS, as played by the

,
CHINESE, in a LETTER/ro»? EYLES IRWIN, Efqy

to the Right Honourable the EARL o/" CH A RL EMONT,

Trejident of the Royal Irijh Academy.

My Lord>

1 CONSIDER no apology neceflary for this intrufion on the Read Nor.

public fituation in which your talents and reputation have *

placed you. Whatever tends to the acceffion of knowledge,

or the illuftration of antiquity, cannot prove unacceptable to

your Lordlhip, when adding a mite to the Tranfadlions of the

Academy which is diftinguifhed by your fuperintendence..

Why I "have addrefled a fubje<ft of this nature to the Irifli.

Academy, when there is a fociety exifting who feems to have

a title
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a title to it from its name—or why the firft offering of

my refearches fhould proceed from the remote empire of

China, are, I truft, queftious that are not neceffary for me

to refolve. If a patriot wifli to promote the fpirit of invefli-

gation in my country, by the exertion of my mean abiHties,

be not denied me, I anpi indifferent; tp cenf^re or praifg on

this occafion.

I MUST premife to your Lordfliip, tjiat, during a long refi-

dence in the Eaft Indies, where the game of Chefs is generally

fuppofed to have originated, I had often heard of its exiftence

in China, though on a different footing, as well in refped

to the powers of the King, as to the afpedl of the field of

battle. The Bramins, who excel in this game, and with

whom I ufed frequently to play for improvement, had a tra-

dition of this nature, which is a further argument in behalf of

what I am about to advance. But, with all nay enqui-

ries from perfons who had been there, and from the pub-

lications relative to China, I could never obtain any con-

firmation of the game being even known in the country,

except that Chambers, in his Didlionary, mentions it to be

the favourite paftime of the ladies, but quotes no authority

for the affertion.

Some unlooked-for circumflances in the courfe of the lafl

year at length brought me to the quarter, which I had once

wifhed, but never expected, to vifit. I need not fay, that
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among other objedts of curlofity, I was eager to afcertain the

reality of the Bramins ftory. And if the difficulty of acquiring

information here, not more from the want of interpreters,

than the jealoufy of the government, were not well known

in Europe, I fliould be aftiamed to tell your Lordfhip that I

defpaired of fuccefs for fome time. A young Mandarin, how-

ever, of the profeffion of arms, having an inquifitive turn, was

my frequent vifitor ; and, what no queflions tould have drawn

from him, the accidental figh-t of an Engli£h chefs-board efFeded.

He told me, that the Chinefe had a game of the fame nature

;

and, on his fpecifying a difference in the pieces and board, I

perceived, with joy, that I had difcovered the defideratum of

which I had been fo long in fearch. The very next day my
Mandarin brought me the board and equipage ; and I found,

that the Bramins were neither miftaken touching the board,

which has a river in the middle to divide the contending

parties, noi< in the powers of the King, who is entrenched

in a fort, and moves only ih- that fpace, in every diredtitJni

But, what I did not befdre hdar, nor do I believe is known

out of this country, there are two pieces, whofe movelmentsf

are diflincfl from any in the Indian or European game. The

Mandarin, which anfwers to our bifhop^ in his ftatiori and

fidelong courfe, cannot, through age, crofs the river; and s

rocket-boy, ftill ufed in the Indian armies, who is ftationed

between the lines of each party, adls literally with the motion'

of the rocket, by vaulting over a man, and taking his adver-

fary at the other end of the board. Except that the King has

hii



[ 56 ]

his two fbns to fupport him, inflead of a Queen, the game,

in other refpedls, is like ours ; as will appear in the plan of

the board and pieces I have the honour to enclofe, together

with direcflions to place the men and play the game.

As the young man who had difcovered this to me was of

a. communicative and obliging difpofition, and was at this time

purfuing his ftudies in the college of Canton, I requefted the

favour of him to confult fuch ancient books as might give

fome infight into the period of the introdu<R;ion of Chefs into

China ; to confirm, if poflible, the idea that ftruck me of its

having originated here. The acknowledged antiquity of this

empire, the unchangeable ftate of her cuftoms and manners,

beyond that of any other nation in the world ; and more

efpecially the fimplicity of the game itfelf, when compared to

its compafs and variety in other parts, appeared to give a

colour to my belief. That I was not difappointed in the event,

I have no doubt will be allowed, on the perufal of the tran-

flation of a manufcript extracft, which my friend Tinqua

brought me, in compliance with my defire ; and which, accom-

panied by tlie Chinefe manufcript, goes under cover to your

Lordfhip. As the Mandarin folem.nly aflTured me that he took

it from the vrork quoted, and the tranflation has been as

accurately made as poflible, I have no hefitation to deliver the

papers as authentic.

In
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In the purfuit of one curiofity I flatter myfelf that I

have flumbled by accident on another, and have gone fome

length to reftore to the Chinefe the invention of gun-

powder, fo long difputed with them by the Europeans
;

but which the evidence on their chefs-board, in the adllon

of the rocket, feems to eftablifh beyond a doubt. The

inftitution of the gaine is likewife difcovered to form the

principal a:ra in the Chinefe hiftory ; fince, by the conqueft

of Shenfi, the kingdom was firft Connedled in its prefent

•form, and the monarch alTumed the title of Emperor, as

may be feen in the extra(5l whicli I have obtained from their

annals.

From thefe premifes I have therefore ventured to make

the following inferences :—That the game of Chefs is pro-

bably of Chinefe origin. That the confined fituation and

powers of the King, refembling thofe of a monarch in the

earlier parts of the world, countenance this fuppofition ; and

that, as it travelled weftward, and defcended to later times,

the fovereign prerogative extended itfelf, until it became unli-

mited, as in our ftate of the game. That the agency of the

Princes, in lieu of the Queen, befpeaks forcibly the nature of

the Chinefe cufloms, which exclude feinales from all power

or influence whatever ; which Princes, in its paffage through

Penfia, were changed into a Angle Vizier, or minlfter of ftate,

with the enlarged portion of delegated authority that exifts

there ; inftead of whom, the European nations, with their ufual

Vol. V. , [ H ]
gallantry.
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to
gallantry, adopted a Queen on their board *. That the river

between the parties is expreflive of the general face of this

country, where a battle could hardly be fought without en-

countering an interruption of this kind, which the foldier was

here tauglit to overcome ; but that, on the introdudion of the

game into Perfia, the board changed v/ith the dry nature of

the region, and the contefl was decided on terra firma. And

laftly, that in no account of the origin of Chefs, that I have

read, has the tale been fo characleriftic or confiftent as that

which I have the honour to offer to the Irifh Academy.

With the Indians, it was defigned by a Bramin to cure the

melancholy of the daughter of a Rajah. With the Perfians,

my memory does not alTift me to trace the fable ; though, if

it were more to the purpofe, I think I fliould have retained

it. But, with the Chinefe, it was invented by an experienced

foldier, on the principles of war. Not to difpel love-fick va-

pours, or inftru6l a female in a fcience that could neither

benefit nor inform her ; but to quiet the murmurs of a

difcontented foldiery ; to employ their vacant hours in leflbns

on the military art, and to cherifli the fpirit of conqueft in

the bofom of winter quarters. Its age is traced by them on

record

• That on the acquifition of fo ftrong a piece as the Vizier, the Pab were

fupprefled, this as poflefling powers unintelligible, at that time, to other nations

;

and three pawns added, in confequence, to make up the number of men ; and that

as difcipline improved, the lines, which are ftraggling on the Chinefe board, might

have been clofed on ours.
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record near two centuries before the Chriftian sra
;
and among

the numerous claims for this noble invention, that of the

Chinefe, who call it, by way of diftindion, Chong Ke, or

The Royal Game, appears alone to be indifputablc.

I have the honour to remain,

MY LORD,

Your Lordfliip's obedient,

Humble fervant,

EYLES IRWIN*

Canton,

14th March 1793.

r jj 2 1
Tranjlation
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Traujlation of an Extrafl from the Concujn, or Chinefe Annals,

rejpe&'ing the hiventicn of the Game of Chefs ^ delivered to me by

Tinqua, a Soldier Mandarin of the Province of Fokien,

TH RE E hundred and feventy-nlne years after the time of

Confucius, or one thoufand nine hundred and fixty-five years

ago, Hung CoGbu, King of Kiangnan, fent an expedition into

the Shenfl country, under the command of a Mandarin, called

Hanfing, to conquer it. After one fuccefsful campaign, the

foldiers were put into winter quarters ; where, finding the

weather much colder than what they had been- accuftomed

to, and being alfo deprived of their wives and families, the

army, in general, became impatient of their fituation, and

clamorous to return home. Hanfing, upon this, revolved in

his mind the bad confequences of complying with their

wiflies. The necefilty of foothing his troops, and reconciling

them to their pofition, appeared urgent, in order to finifli his

operations in the enfuing year. He was a man of genius,

as well as a good foldier ; and having contemplated fome time

on the fubject, he invented the game of Chefs, as well for

an amufement to his men in their vacant hours, as to in-

flame their military ardour, the game being wholly founded

on
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on the principles of war. The ftratagen. fucceeded to his

wifli. The foldiery were delighted with the game
;
and forgot,

in their daily contefts for vidory, the inconveniencies of their

poft. In the fpring the general took the field again; and, in

a few months, added the rich country of Shenfi to the king-

dom of Kiangnan, by th^ defeat and capture of its King, Chou-

payuen*, a famous warrior among the Chinefe. On this

conqueft Hung Cochu affumed the title of Emperor, and

Choupayuen put an end to his own life in defpair.

* The fame romantic tales are circulated of the prowefs of Choupayuen as of

our celebrated Guy Earl of Warwick.

Explanation of the Pofttlon, Pozvers and Moves of the Pieces on the

Chinefe- Chef Board, or Chong Ke (Royal Game).

AS- there arr nine pieces inflead of eight, to occupy the

rear rank, they" ftand on the lines between, and not within,

the fquares. The game is confequently played on the lines.

The. King, or Chong, ftaadsr in tlie middle line of this row.

Hi^ moves refemble thofe of our King, but ar^ confined to

the fortr^fs marked- out for him..

The
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The two Princes, or Son, fland on each fide of him, and

have eqiKil powers and limits.

The Mandarins, or Tchong, anfvver to our Bifhops, and have

the fame moves, except that they cannot crofs the water or

white fpace in the middle of the board to annoy the enemy,

bnt ftand on the defenfive.

The Knights, or rather Horfes, called Miia, fland and move

like ours in every refpecl.

The War-chariots, or Tche, referable our Rooks or Caflles.

The Rocket-boys, or Pao, are pieces whofe motions and

powers were unknown to us. They act with the dire(5iion of

a rocket, and can take none of their adverfary's men that

have not a piece or pawn intervening. To defend your men

fiom this attack it is necclTary to open the line between,

either to take off the check on the King, or to fave a man

from being captured by the Pao. Their operation is, other-

wife, like that of the Rook. Their flations are marked between

the Pieces and Pawns.

The five Pawns, or Ping, make up the number of the men

equal to that of our board. Inflead of taking fideways, like

burs, they hav6 the Rook's motion, except that it is limited to

one ftep, and is not retrograde. Another important point,

in
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in which the Ping differs from ours, is that they continue

in ftatu quo, after reaching their adverfary's head quarters.

It will appear, however, that the Chinefe pieces far exceed the

proportion of ours ; which occafions the whole force of the

contefl: to fall on them, and thereby precludes the beauty

and variety of our game, when reduced to a ftruggle between

the Pawns, who are capable of the higheft promotion, and

often change the fortune of the day. The pofls of the Ping

are marked in front,

EYLES IRWIN,
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A LIST OF DONATIONS
MADE TO THE

ROYAL IRISH ACADEMY
SINCE THE PUBLICATION OF THE SECOND VOLUME OF THEIR TRANSACTIONS, 1759.

XjREVIS, clara, facilis ac jucunda non folum Arabicam lin-

guam fed etiam hodiernam Perficam cui tota fere Arabica

intermixta eft, addifcendi Methodus, ab Antonio Vieyra. Pre-

fented by the Author.

A Brafs Ring, and Specimens of Sta],adlite and Spar. Pre-

fented by Ralph Oufley, Efq;

Four Silver Coins. Prefented by William Paterfon, M. D.

Some Specimens of Italian Foffils, with a Catalogue. Pre-

fented by the Rev. Charles O'Connor.

Ancient Irifh Military Weapons, and other Brafs Implements.

Prefented by the Rev. Mervyn Archdall, A. M.

A Stone perforated, containing Shell Fifli. Prefented by James

Kearney, Efq;

Trig AmiocSog Bt^Xia Tot. IB. ^neidis P. Virgilii Maronis Libri XII.

Grsco Carmine Heroico Exprefli Notifque perpetuis Illuftrati

Studio ac Labore Eugenii de Bulgaris. Tomus Primus Continens

Libros i.—iv. Prefented by the Princefs de Dafchkaw^.

Tuv recjp-yiKuv Ta A Bii^Xix Georgicorum Libri iv. eodem Audlore.

Prefented by the Frincefs de Dafchkaw.

The Antiquities of Ireland, by the Rev. Edward Ledwich,

LL.B. Prefented by the Author.

Vol. V. [ I
]

An
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An antique Spur and Bit. Prefented by the Right Honourable

the Earl of Charlemont.

The Works of Hugo Grotius. Prefented by Robert Per-

ceval, M. D.

Medical Manufcripts of Dodor Nihel. Prefented by James

T. Wilkinfon, Efq;

A Coin of Queen Boadicea, and Manufcripts of the Rev.

Dodtor Raymond relative to Ireland. Prefented by En-

raght, Efq;

An ancient Wind Inftrument of Wood, fuppofed to be a Trum-

pet. Prefented by the Right Honourable Lord Vifcount Dillon.

Stones and Foflils, and an elaftic Stone, from Brazil. Pre-

fented by Edward Roche, Efq;

Specimens of Copper Ore. Prefented by James T. Wilkin-

fon, Efq;

An ancient Sepulchral Urn. Prefented by Major General

Charles Vallancey.

Originals and Copies of Irifli Manufcripts. Prefented by the

fame.

The Third Volume of the Tranfadlions of the London Medical

Society. Prefented by the Society.

§

An Eflay on Strizolobium, by William Chamberlayne, Efq;

Prefented by the Author.

The Ninth Volume of the Tranfadlions of the Etrufcan Aca-

demy of Cortona. Prefented by the Academy.
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An IrlOi Coin of Queen Elizabeth. Prefented by M^or

General Charles Vallancey.

Treatife on Elementary Air, by Dodlor Kelfo. Prefented by

the Author.

The Fifth Volume of the Tranfadions of the Royal Society of

: Upfal. Prefented by the Society.

A Drawing of a Chinefe Chefs Board on Silk, accompanied

with a Memoir, by Eyles Irwin, Efq;

Sketches on Hebrew and Egyptian Antiquities, by the Rev.

John Walfh. Prefented by the Author.

Liber Lecanus. Prefented by the Irifh College at Paris.

Effay on Englifh BibUcal Tranflations, by the Lord Bifhop of

Waterford. Prefented by the Author.

A large Map of the Coimty of Clare, by Henry Pelham, Efq-,

Prefented by the Author.

Four Silver Coins. Prefented by the Marquis of Buckingham.

Leaures on Mufcular Motion, by Dodor Blane. Prefented

by the Author.

Thoughts on a Syilem of National Education, by Anthony

King, Efq; Prefented by the Author.

A Cabinet of Woods, the Growth of Spanifh America. Pre-

fented by Elugh Skeys, Efq;

Four Silver and two Brafs Coins. Prefented by John Brown-

"gS' E^^5
Goverm*
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Governa della Tofcana fotto il Regno di fua Maefla il Re

Leopoldo II. ii torn. Prefented by Jofeph Cooper Walker, Efq;

Inftituzioni di Mathematica, torn. iii. Prefented by the fame.

Del Moto e dell' Equilibrio de Corpi. Prefented by the fame.

An hundred Pounds, to be divided into Premiums, and ad-

judged by the Academy. Prefented by a Friend of Ireland.

One thoufand Pounds Englifli, and his Library. Bequeathed

by the late Timothy Cunningham, Efq; of Gray's Inn.

Sixty-five fine Engravings of Englifli and other Antiquities,

with Defcriptions of fome of them. Prefented by the fame.

An African Bird called an Egrett, fliot near the Harbour of

Cork. Prefented by Thomas Daunt, Efq;

A Colledlion of Volcanic Specimens, and other Foflils, from

Italy. Prefented by the Rev. George Graydon, LL.B.

Saggio di Lithologia Vefuviana, by the Cavaliere Giufeppe

Gioeni. Prefented by the Author.
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